$3.85 


bygone era 


ing a 


celebrat 


December 2012 


Number 283 


ELECTRIC RADIO 


Published Monthly by Symbolic Publishing Company 
PO Box 242, Bailey, Colorado 80421-0242 
United States of America 


Printed by Southwest Printing Inc., Cortez, CO 
Periodicals Postage Paid at Cortez, CO 
USPS no. 004-611 
ISSN 1048-3020 


Copyright 2012 by Symbolic Publishing Company 


Material appearing in Electric Radio may not be used in any 
method without prior written permission. 


Editor 
Ray Osterwald, NODMS 


Editor Emeritus 
Barry R. Wiseman, N6CSW 


Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael ea George 
Misic (KE8RN) 


Editor’s Comments 


Bill Kleronomos, KDQOHG, SK 

This is a column I never would have imagined 
that ['d be writing so soon. Bill passed away 
unexpectedly the evening of November 12, 2012, 
leaving behind his wife, Janice, two kids barely Se 
out of High School, a large family, and hundreds ‘stu 
of friends all around the country. He was 63. 

I have renamed the Electric Radio Heavy Metal Rally the “KD@HG Heavy 
Metal Rally” in his memory. 


Bill was employed as a broadcast engineer by Comcast, and he was quite proud 
of recently completing a complete rebuild of KOA radio, the famous clear channel 
AM powerhouse station on 850 kc in Denver. He’d even invited a few local friends 
to pick through the remains of the vintage equipment for souvenirs before it went 
to the dump. He also was responsible for hundreds of AM and FM radio stations 
in the Intermountain West, and the job kept him quite busy. 

Bill was born on a farm in Illinois, close to Chicago. He mentioned once that he 
had an early interest in broadcast band DXing when he was a kid, before getting his 
ham ticket. He built a 300-foot wire antenna that was strung up on the farm. Bill 
said he frequently heard European broadcast stations in the broad daylight. I think 
he had a Hallicrafters receiver at that time. 

Before moving to Denver, Bill had worked for Motorola in Schamburg, IL, and 
he also had worked for Stewart Warner in Chicago. Bill told me that he’d worked 
there on the assembly and final test of the R-1051B receiver on a military contract. 
He thought it was a good receiver, but it was just too cumbersome for anything but 
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Cove In the Christmas groove, Jim Stitzinger, WA3CEX, and Rod Blocksome, 
KQDAS, exchange gifts — presumably some juicy Collins-related treasures! (Photo 
Composition of Gary Halverson, K6GLH) 


fixed-frequency use. He’d also worked 
for Glenayre Electronics as a field tech. 
Glenayre once was the leading supplier 
of radio paging equipment, outselling 
even Motorola. In addition, Bill had 
several other jobs in broadcast and 2-way 
radio in the Midwest during his early 
radio career. 

I first met Bill 30 years ago while we 
were both working at a 2-way radio shop 
in Denver, Colorado. Bill was living in a 
cabin in the mountains west of Boulder, 
CO, at that time and he was having fun 
with a 10-meter remote base at 9000- 
some-feet that he’d built, and it was 
DTMEF controlled with a hand-held 2- 
meter FM transceiver. It was fun to work 
hams all over the world with that little 
rig. | remember trading some equipment 
with him and swapping tall tales about 
life in 2-way radio. 

Later, I went to work in engineering at 
the Telecommunications Division of 
Public Service Company of Colorado. 
When jobs in the PSCo radio shop 
opened up, Bill got one of them and we 
By this 


time, Bill’s interest in AM and vintage 


were again working together. 


equipment had really peaked up, and he 
talked me into getting my Collins gear 
out of storage and using it once again. 
Many times, I could tell he’d been up 
into the small hours of the morning with 
75-meter AM roundtables, but he never 
let it interfere with his duties and was 
always willing to help us get the job done. 
There was not much that Bill did not 
know about radio or electronics 
technology, and everyone went to him 
with questions and usually got an answer— 
the right answer. 

By this time he was living in Lyons, 
Colorado, with his wife, Janice. This was 


when Bill met Barry Wiseman, N6CSW, 


while Barry was thinking about starting 
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Electric Radio magazine. Along with 
other 
instrumental in the early success of the 


several writers, Bill was 
magazine, sometimes contributing two 
articles for the same issue. Bill introduced 
me to Barry one day at lunch, and we 
went to a local surplus store to see what 
goodies were in stock. 

My wife, April, and I visited them 
many weekends in Lyons. I remember 
that he had the attic converted to a tube 
storage area, and there were literally 
thousands of tubes up there of all kinds. 
His radio room was a real 1950’s classic, 
and he was using an inverted-L antenna 
at that time. There was always some 
equipment apart for restoration. I was 
living in a rather restrictive home then, 
but when I’d mention some problem | 
was having getting the signal out, the 
next day Bill would bring in something 
and just give it to me with the thought 
that it might help the RF situation. He 
even basically gave me his Collins 32V-2 
after he started building his big homebrew 
kilowatt AM rig. 

Eventually, the Telecomm division at 
PSCo was “outsourced” to IBM and we 
again went our separate ways. I stuck it 
out to the bitter end with the IBMers, 
while Bill went back to work in broadcast. 
Although he hadn’t been contributing 
much to ER the last few years, we'd 
always kept in touch and I would 
frequently run into him in the evenings 
on 75 AM phone. His rig, “Big Bertha,” 
was running the full legal limit into his 
75-meter extended double Zepp at 100 
feet off of a steel tower. The RF would 
always pin my S-meter. I could tell who’s 
signal it was without hearing any audio. 

Bill’s passing has taught me to find 
value in each day, appreciate everything, 
and never take anything for granted. 
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A Novice Christmas 
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By Breckinridge Smith, K4CHE 
104 Brookfield Drive 
Dover, Delaware 19901 


As I sat thinking about my first 
“Novice” Christmas, jotting down notes 
while sitting at the table in the activity 
hub of our home, the kitchen, my wife 
asked “What are you writing” 

I answered “I am writing about the 
Christmas after receiving my Novice 
Crcense.” 

She paused deep in thought. “All I 
remember,” she said, “was that the first 
time I saw you, you were walking around 
the neighborhood in Lexington wearing 
headphones and talking into a 
microphone’ ... I love my wife, she 
remembers everything and remembers 
my walking around Lexington carrying 
the little single tube two meter regen 
transceiver and as I remember, it was a 
popular kit and the set had been built by 
one of the engineering students at 
University of Kentucky and loaned to me 
so that I could try out phone operations 
on 2 meters. 

In the 1950s, the Novice exam was 
administered by a General class or higher 
licensee who had to be 21 years or older, 
it was an entry level license and lasted for 
only a very short year and was not 
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rene wableasy Lad 
practiced my code ona 
neon bulb oscillator 
and passed the 5 WPM 
code and written test 
administered by 

W4KTFE in Lexington, 
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almost 7 weeks for the 
test package to travel to the FCC and be 
graded and for the issuance of my Novice 


license with the distinctive call letters 
containing an N in the call. 

I was waiting for the license to arrive, 
checking the mail box each day and 
counting the days as they went by—and 
yes, that waiting period ate agonizingly 
into the one (1) year license period. So, I 
waited for my “ticket” to arrive with 
Plummer’s signature on it. 

Meanwhile, I was busy testing my 6L6 
“slat board” oscillator transmitter 
constructed from an article in ARRL’s 
How to Become a Radio Amateur. | tuned 
that little transmitter over and over with 
its RF output feeding a dummy load 
consisting of a red Christmas tree light 
bulb with short connecting wires soldered 
to the base. In addition, W4KTF 


instructed me on making a sniffer loop 


with a single small 5 inch loop of wire 


December 2012 3 


and 6 volt bulb to check for RF in the 
final tank circuit. [Editor’s Note: Breck’s 
fine article on construction of the same 
slat board transmitter ran in ER issue 
#191, April 2005, currently out-of-print.] 

I practiced keying the set and listened 
to the signal on my prized possession, a 
Hallicrafters S-40A, that had been 
purchased used from Walter Ashe Radio 
Company in St. Louis a year earlier. 
Then, much to my dismay, I discovered 
a problem one evening when my 
transmitter went dead and no output 
could be seen or heard, I had an extra 6L6 
and tried that one, but still nothing. 
Taking the transmitter and power supply 
over to W4KTF’s QTH, he advised me 
that I had blown my expensive Peterson 
Radio crystal and that I had to watch my 
tuning and that always tuning for 
maximum output into the dummy load 
light bulb was not the best procedure—it 
was just too much strain on the quartz 
crystal. However, he fixed the problem 
by putting a 2-volt, #49 bulb in series 
with the crystal. I now realize that the 
reason the bulb was inserted into the 
circuit was so that the bulb would limit 
the crystal current, however, it also 
slightly changed the keying characteristics 
of the set to produce what sounded sort 
of chirpy—but not any worse than many 
of the other signals that I heard on the 40 
meter Novice band.' 

Digging into my cigar box savings 
account for funds, I hopped on my bike 
and peddled down to the radio store on 
Skain Avenue to purchase another crystal. 
My simple station had to be ready for 
that moment when I would walk home 
from school and the small envelope from 
the FCC would be waiting for me in our 
mail box. I was excited. 

Then it happened. I was walking home 


from school ona cold Friday after school, 
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looking forward to Christmas vacation, 
which would start in two weeks. Winter 
was in the air and a few snow flakes were 
falling and the leaves were twirling around 
in small miniature whirlwinds. It had 
been 6 weeks and 5 days and 1 hour since 
the exam package had been notarized 
and mailed and still no license. Then, I 
saw a familiar car coming. It was my 
Mother, she starting honking the horn 
and I knew that envelope had finally 
arrived. She presented it to me, I quickly 
opened the envelope, and there in the 
call sign block was a neatly typed 
“KN4CHE,” my call letters, and I have 
retained the same call all of these years. It 
is part of my life-my signature—so 
important I could never trade it in for a 
vanity call. 

So, I hurried home, ran up the stairs, 
turned on the S-40A, plugged in the 
power cord for the transmitter power 
supply, and prepared to make my first 
contact. I connected the 300-ohm open- 
wire feed to each of the antenna posts 
and had my flashlight bulb in series with 
one of the open-wire feedline leads to 
check for antenna current. But, while 
tuning the transmitter, the bulb did not 
light.? I adjusted the transmitter coil 
coupling and tuned and tuned but no 
light, nothing. 

Discouraged, I finally quit and hoped 
that I would be able to consult with 
W4KTFE the next morning if he was home 
and had time to see me. W4KTF had 
been very patient with this young Novice. 
Disappointed... My first day as a Novice 
and the license laid there on the table, I 
was ready but my station was not ready as 
the slat board transmitter would not tune 
into my carefully constructed antenna 
fed with open-wire line. 

A quick visit to W4KTF on Saturday 


morning produced a small variable 
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capacitor with two wires connected, my 
instructions were to put the capacitor in 
series with one of the antenna feed line 
wires and then try tuning for an indication 
on the “current bulb” and if that did not 
work to put the capacitor in parallel 
across the leads.? 

I didn’t understand why I needed the 
additional variable, all I wanted to do 
was to get that transmitter to feed the 
antenna. I hurriedly walked back from 
his house, carrying my cardboard box 
containing the transmitter and power 
supply. It was getting dark and snow was 
starting to fall and it looked like we 
would have a white Christmas that year. 

Arriving back home, quickly ascending 
the stairs, excited and out of breath, | 
carefully wired the capacitor in series 
with one of the open-wire antenna leads. 
I now had quite an array of wiring with 
the variable capacitor and the small 
“current” flashlight bulb, all in series. | 
twisted the wires to make the necessary 
connections, plugged in the power supply, 
and proceeded to tune carefully, adjusting 
the plate variable and the coupling 
between the two red and white bell wire 
coils. Finally, success! I could detect a 
very small glow of the light bulb as I 
tuned—I was finally getting some antenna 
current indications on the bulb, RF was 
flowing from the transmitter through the 
bulb into the antenna, and I would soon 
be on the air using my new license. 

I made my first contact that Saturday 
evening, after sending many strings of 
CQs and carefully tuning the bandspread 
dial of the S-40 back and forth to where 
I thought the Novice band started and 
ended, a small 25 kc segment of 7175 to 
7200 kc. Being crystal controlled, you 
called CQ and then listened on your 
crystal frequency and then tuned way up 


and down the Novice band because the 
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chances of another Novice having a crystal 
right on your frequency were slim, your 
answer might be many kc off of your 
crystal frequency and anywhere in that 
25 kc Novice band segment. 

I can’t remember the call letters of my 
first Novice contact but I do remember 
he was in Cincinnati, Ohio, about 75 
miles away. I do remember that evening 
and the excitement of making my first 
CW contact with equipment that I had 
built, then later as each day went by each 
contact was just as exciting as the first 
one and so it would go on that November 
and beginning of December, each test 
transmission and each CQ would be 
meticulously entered into the ARRL log 
book, and then finally names, places, 
and information about each Novice 
station that I contacted. I remember that 


first log book. Each page was filled with 
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a lot of CQs and just a few contacts. ‘But 
each contact was another exciting radio 
experience and I was looking forward to 
Christmas vacation, it would be an 
extended radio adventure. 

The weeks passed and Christmas 
vacation was fast 
approaching. After 
school I would often 
walk home via the 
Chevy Chase Drug 
store in Lexington. | 
would stop in and see 
if the latest issue of 
Popular Electronics 
was on the magazine 


shelf and I would 


uickly turn to the Ss ( 
q y : ZA 


f 
exploits of Carl and : 
Jerry as they 
embarked on another 
radio mystery. It was 
a great column and PE 
contained many 
beginner articles and 


published 


wiring 


often 
pictorial 
diagrams with the 
point-to-point wiring 
carefully illustrated. 
lnwadaitiony GO 


magazine was also 
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A COMPLETE AMATEUR RADIO STATION 
Three Easy-to-Assemble Kits 
fneludes all parts and PUNCHED metal chassis 


FEATURES of the COMPLETE NOVICE STATION 


(1) A two tube transmitter kit — 25 
watts input to final stage. 


(2) A “het” little two stage receiver 
kit with plenty of bandspread. 

(3) One power supply kit fer both re- 
ceiver and transmitter. 


je «COMPLETE INSTRUCTIONS %%& STANDARD PARTS USED THROUGHOUT 


copy, my favorite column was by the 
mystery author Scratchi. 

Speaking of publications, one 
afternoon when I arrived home a Walter 
Ashe Radio Company catalog was waiting 
for me in the mail box. I assumed that 
they filed my address when I ordered the 
used S-40 receiver the year previously, 
and on the back cover of the catalog they 
announced the Walter Ashe Transmitter 
Kit and Power Supply, with shinny 
aluminum chassis and a two tube 
transmitter with two tuning knobs, my 
slat board transmitter had only one knob, 


THREE KITS ¢ 


ONLY 


about them Ja the pager of RADIO AND 
re SslOn News scabies and October 1953). 
Get one or all of there swell units . . . with chassis 
already punched ,.. ready for quick and Say atten 
bly from simple dicections tornished free with each kit, 


Two tubes—GAG? erystal osciileter and 6L6G final 
armplitier. 
The modified Pierce osciliotor Is aspeciatly noted 
for its excellent keying ond minimum crystol stroin. 
No fancy antenna orray necessary. Pi section out- 
put circuit will work with ony fength wire for 
antenna, Simple to tune, 
25 watts input to final amplifier on 80 and 40 
meter Novice 
Pilot fight tuning indicator, 
Kit inchides tubes, puriched chassis, hardware, one 
crystol in holder for the 80 meter Novice band 
and ene phig-in coil form for finat omp. Less 
Key, hookup wire ond solder, 

SHIPPING WEIGHT 4 LBS, 


MODEL WAT-25. NET...$17.31 


Novice Power Supply Kit 
Furnishes filoment voltege and plote power for 
BOTH receiver ond transmitter, 

Husky encugh to supply fall input te tronsmitter 
and well filtered for hurn-troe receiver operation. 
Uses SY3IGT rectifier and OD3 voltage regulator. 
The O93 supplies 150 volts de (regulated) to the 
receiver ond to the screen grid of fhe rransmitter’s 
crystal oscilicter. 
High voltage furnished to the transmitter is 350 
valts de at 100 milllomperes ond the filament 
yoltage for the receiver ond transmitter is 6.3 
volts ot 4,7 amperes. 
Hos AC On-Off sveltch and Send-Reesive switch. 
Complete kit of parts with tubes, punched chassis 
and hardware, less hookup wire and soider_ 
SHIPPING WEIGHT 12 L&S. 


MODEL WAP-25, NET...$14.23 
NOVICE RECEIVER KIT 


This wo stoge receiver uses o twin triode 6SN7TGT 
Os O fegentrative detector ond audio omplitier. 
Mts unusual stability is due, in @ jorge part, to 
the regulated voltage from the OD3 reguloter tube 
in the power supply. 

Bondspread—-plenty of it—100 dis! divisions of 


te ECONOMICAL USE OF ONE POWER SUPPLY %& LOWEST COST POSSIBLE Novice band (7175-7200 ke). 


80 meter coil cavers 35-8 me on main tuning dial. 
poe coil covers 65-18 me on main tuning 
di 


% ALLKITSINCLUDE punched METAL CHASSIS, TUBES AND HARDWARE — Complete hit with abe, punched chassis, hardware 


and one plug- Bh Bea form. 
up wire and sa! 
SHIPPING WEIGHT 4 LBS, 


Ke AR.R.L. HANDBOOK CIRCUITS ye KITS MAY BE PURCHASED SEPARATELY MODEL WAR-25. NET...$13.41 
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available at the 
downtown news stand 
and I often would bus 
down to the center of 
Lexington to obtain a 


AT THE LOW COST. 
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KITS MAY BE PURCHASED SEPARATELY. If you ore a begin- 
ner, you con start out right now with the receiver ond power supply 
kits. Just as soon as you get your license, you can be on the oir 
with only the addition of the swell transmitter kit. Or if you 
already have a receiver, the transmitter and power supply kits 
will put you in business with on outstanding signal in the 80 and 
40 meter Novice bands-—~—and most important of all —- LOOK 


SCHPUTOSOETHESERHOFOETHEHRHHSHHEORODTERERSEDODOEHROHOUTE 


WALTER ASHE RADIO 


ACCESSORY (TEMS 
§ roll hookup wire. 25 feet. ere $ ohh 
1 extra plug-in exif form for receiver kit 5t 
1 extra plug-in coil form for transmitter kit. 
4 $38 tetegraphs Re yin ccupieceinsecslocteespaperucine 
1 phone plug for key... 
1 100 feer #14 cecal covered ontesna wire... oe He 
2 antenna insulators @ 20. pom!) §4E 
1 SPDT antenna changeover knife swi teh. pee Sette Be 
J No, 25 Timm Acrne headset. 


C0 
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PHONE CHESTNUT 13-1125 
@ V5. PINE ST ST. LOUIS 1, MO, 


and anyway, something to save for. 

Each December evening passed and | 
would add one or two more contacts to 
my log. It wasn’t as easy as flipping a 
switch and having the contact proceed, 
each QSO was the result of either calling 
many CQs and/or answering CQs, 
keeping in mind that I was usually far 
removed from the other station’s 
frequency. Each CQ on my part resulted 
in tuning and searching the 40 meter 
segment for an answer to my call. The 
bandspread dial on an S-40 was not 
calibrated, but you could note where 
your signal was on the dial and use that as 
a reference. However, each evening was 
another radio adventure. 

Then, late one evening, I stumbled 
upon a strange Novice radio procedure, 
of betterycn lets call it a “tradition.” 
After one 45 minute contact I signed 
with “73” and the other station signed 
and then all of a sudden I heard the other 
station send a sequence of dots. “Dot da 
da dot dot,” which sounded to me like 
the Gntien | Shave and: a Hair Cut” 
sequence—but I was not sure, and also the 
“dit dit” sound that was the sound for 
“two bits” was missing, I listened and the 
sequence was repeated again and again so 
I quickly positioned the antenna knife 
switch to the transmit side and sent two 
short dots for “two bits” and then 
frequency was clear, I guess he was 
satisfied with my response .. . But then, 
surprised, | heard another station send 
the same sequence “Dot dahda dot dot.” 
Sort of stunned, I paused and then I tried 
to decide if I should answer him with a 
two bits “did dit,” so, what the heck, I 
sent him one and he responded. This was 
interesting Novice tradition and practice 
that I was not aware of and it certainly 
was not listed in the Operating Practices 


of the ARRL handbook. 
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Christmas vacation finally arrived and 
then as time passed it was late Christmas 
Eve. I remember that evening well, snow 
had fallen several days before but the sky 
was clear and the stars were brilliant. 
About an hour before midnight I left the 
shack, descended the stairs, and went 
outside to shake the snow off the open 
wire line as I had been advised to do 
when the tuning had changed on my 
“slat board transmitter.” I decided to 
take a short walk down the street to get a 
way from thestreet light, it was a beautiful 
night, my steps through the partially 
frozen snow making that crunching 
sound. I turned and headed back to our 
house and was excited about another full 
night of radio without worrying about 
when I| had to get up the next morning — 
and tomorrow morning was Christmas. 
Making another quick visual check of my 
antenna, I could see the moonlight 
reflecting off of the new copper wire. I 
thought to myself that radio conditions 
were going to be good tonight and perhaps 
I could work into Nebraska and Missouri 
as I had done the previous evening. I had 
discovered that the later hours were best 
for 40 meters and | planned on staying 
up late for the arrival of Christmas. 

I made 3 or 4 contacts that Christmas 
Eve and my skills were really improving. 
I added Arkansas to my states worked 
list, and when I was in QSO with the 
Arkansas Novice station I wished him a 
Merry Christmas and did the same with 
the other stations I worked that evening. 
Now, who would believe me at my Junior 
High School when I tell them that I had 
accomplished a two-way contact with a 
Novice station in Arkansas on Christmas 
Eve, hundreds of miles away, and with a 
simple transmitter that I had built. And 
then it happened. I heard a strange CQ 


with a slight rasp to the note, steady, but 
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fading slightly and then coming back a 
little stronger. The station continued to 
send a very long CQ and finally signed 
KN6XXX—I was hearing California and 
he was sending CQ ! I could not believe 
it... | waited, carefully writing down his 
call letters and then the station signed 
with a K , I guess my hand was shaking a 
little bit as I positioned the antenna knife 
switch to transmit and called the KN6 
station—but I was so far off of his frequency 
that I could not even hear my signal and 
monitor my keying on the S-40, so I 
called and listened to my J-38 key making 
that clacking sound. And, for good 
measure, I extended my transmission to 
give him a chance to tune the band and 
perhaps hear my call. I then carefully 
signed my call several times and waited. 
Nothing—seconds passed, perhaps my 
receiver had drifted a little bit, so I very 
carefully changed the receiver bandspread 
dial slightly and then there he was, calling 
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TINA CELE 
morning. .. | had a California contact to 
enter in my log, I had actually talked to 
California! What a Christmas present, a 


early on Christmas 


Christmas I will never forget. 
Footnotes: 

1. The practice of putting a # 49 bulb 
in series with the crystal is an old timer’s 
trick. It will limit the current and help 
protect the crystal. Some of the new 
crystals that are sold today and stuffed 
into older holders will often fail and the 
bulb, in series, can prevent it from 
drawing excessive current. 

2. Putting a small bulb in series with an 
antenna lead is still an good way to check 
for antenna current. Tune your system 
for maximum current. 

3. This is good advice even today when 
matching unusual and unknown loads 
with older transmitters. 


ER 
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The Hammarlund HC-10 Receiving Converter 


By Ron Pollack, K2RP 
659 Shanas Lane 
Encinitas, CA 92024 
ron.k2rp@gmail.com 


By the mid 1950s, the movement 
toward SSB was in full swing. Hardly a 
month passed without an article in one of 
the ham radio magazines describing 
equipment for this new mode. 

The subject of the majority of these 
articles was devoted to transmitting 
equipment. The AM and CW transmitters 
of the day were useless for sideband, and 
manufactured transmitters and exciters 
were just being introduced, starting with 
Central Electronics 10A, 10B and 20A 
exciters. Lakeshore, Hallicrafters, Eldico, 
and Collins also had transmitting 
equipment on the market by 1955. 

Receiving equipment did not get the 
same emphasis, however. Perhaps this is 
due to the fact that existing receivers were 
usable for SSB, although lacking in many 
features that were desirable to take full 
advantage of the new mode. 

Among the circuits needed for ideal 
SSB reception are good stability and 
selectivity, selectable sideband, a product 
detector, andan AVC system that is usable 
with the BFO on. Many of the earlier 
receivers were stable and selective enough, 
but the lack of selectable sidebands 
removed one of the big advantages. Lack 
of AVC made roundtable contacts 
difficult. 

By 1956, most of the major receiver 
manufacturers marketed newly designed 
units incorporating the circuitry needed 
to take full advantage of SSB. Collins 
made the 75A-4, National introduced 
the NC-300 “Dream Receiver,” and 
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Hallicrafters offered the SX-96, SX-100, 
and SX-101 models. Shortly afterwards, 
Drake produced their first amateur 
product, the revolutionary triple 
conversion model 1A “Sideband 
Receiver.” 

But where was Hammarlund on this 
list? Surprisingly, they were late to the 
party! While Hammarlund was a major 
supplier of receivers (as well as parts), the 
two new receivers introduced in 1956 
had no specific provision for SSB 
reception. [he HQ-150, priced the same 
as a Hallicrafters SX-100, was identical 
to the 1953 HQ-140X, with the addition 
of a Q multiplier and a 100-ke crystal 
calibrator. The ‘140, in turn, was, except 
for the substitution of miniature tubes 
for octal, nearly identical to the 1946 
HQ-129X, which in turn was a direct 
descendant of the prewar HQ-120X. The 
PRO-310, introduced the same year, was 
priced along with the 75A-4 from Collins, 
designed specifically for SSB service. The 
‘310, likewise, did not include SSB- 
friendly features. 

Even the newly designed, popularly 
priced HQ-110, a dual conversion ham- 
band-only receiver, which debuted in 
1957, lacked SSB compatibility. 

Although the HQ-110 proved to be a 
sales success, the HQ-150 and PRO-310 
were not. Clearly, it was imperative for 
Hammarlund to address the burgeoning 
SSB market. 

Rather than designing an SSB receiver 
from scratch, the decision was made to 
launch, in 1957, the HC-10 “Converter.” 
The concept was to provide the selectable 
sideband, variable selectivity, AVC, and 
product detector features missing from 
older receivers, while maintaining the 
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Figure 2: HC-10 Selectivity and Filter Response Curves 


plugged into the adapter. A ground wire 
is connected, and a short piece of coax, 
terminated in a phono plug, runs from 
the adapter to the HC-10. Connect a 
speaker, and you're ready to go. No holes 
to drill or changes made to the receiver, 
maintaining resale value. 

The 455-kc IF is applied to a mixer 
through a T-trap notch filter, with a 60 
ke output, followed by three stages of 
amplification, both product and diode 
detectors, AVC, noise limiter, BFO and 
audio output stages. A built-in power 
supply provides all operating voltages. 
There is an AVC output that can be 
applied to the host receiver, but I have 
not found that to be necessary, since the 
receiver's AVC can be used, as the BFO 
is supplied by the HC-10. There’s even a 
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certainly does. While I 
don’t have the test 


equipment to verify the specifications, 
when used with the HQ-140X and HQ- 
150, the performance is very similar to 
the HQ-170 and SX-100 receivers. While 
the performance is as expected, it’s a bit 
awkward to have two “boxes” to adjust in 
order to receive properly. The tuning 
rate, especially on the higher bands, is a 
bit fast to tune SSB signals quickly. The 
passband tuning control provides a 3-kc 
shift in either direction, used to fine tune 
signals for maximum clarity and “natural” 
voice sounds. The knob for this function 
is tiny and critical to tune. It takes a few 
minutes to get the hang of tuning SSB 
signals with this combination. Once SSB 
signals are tuned in, however, the system 
is more than adequately stable, and the 
knack is acquired quickly. The manual 
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HC-10 SPECIFICATIONS 


Frequency Range: ....... Coarse adjustment 450 KCS — 500 KCS 
i Passband Tuning + 3 KCS with calibrations every 1 KC. 
8:1 vernier tuning ratio. 


Maximum Output:......... . 1.0 watt (Undistorted). 
Output impedance:........ ... 3.2 ohms (RETMA standard). 
AVC Action:. . _.005 second attack time and .01 — .1 — 1 second decay time. 


Off position. 


Upper sideband 6db 1 — 2—~—3 KCS 
Lower sideband 6db 1 — 2 —3 KCS 
Both sidebands 6 db .5 — 2 —4—6KCS 


SlotFilte;:. ..—s«..... Range + 5 KCS of input frequency. Attenuation over + 5 KCS range 
7 40 db or better. Calibrations every 1 KC. Maximum attenuation 
using Slot Depth Control 60 db. 8:1 vernier tuning ratio. 


Selectivity: . . . aren 


Input Signal Voltage Range:..... . 


..005 — 2 volts. 
Input Connection: .. . - a .. . By means of plug-in adapters supplied. 
Beat Frequency Oscillator:.,.. .... . Variable from zero beat + 2 KCS 
Tube Complement:........ . . Mixer — Oscillator 6BE6 
/ 1st IF Amplifier 6BA6 
2nd IF Amplifier 6BA6 


3rd IF Amplifier—Del. AVC—N.L.—AVC.—AM Det. 6BV8 


Product detector 12AU7 
Noise Limiter — Squelch 6AL5 
BFO 6C4 
lst AF Amplifier AVC Clamp 6AV6 
Audio Power Output 6AQ5 
Rectifier 5Y3 
Power Supply:..... .,... 105-125 volts. 50-60 cps. 75 watts 
Noise Limiter —Squelch:.......... Series type provides both positive and negative clipping. 
Front Panel Equipment: .. - a... Slot Frequency KCS * AM/MCW—CW/SSB Switch 


Passband Tuning KCS « AVC Switch « Slot Depth « Power-Audio Gain 
Selectivity KCS ¢ Sideband Selector « Beat Frequency Oscillator 
Noise Limiter—Squelch 


Rear Panel Equipment:.......... Terminal for speaker and AVC connections. 
oe Input Jack * Phone Jack * Passband adjustment (Coarse) 
Controlled AC ON/OFF from front panel control 


Dimensions:.......... 914” long x 942” high x 74%” deep. 
Weight: . . . 


(HY, 


Established 1910 


eo pounds 


HAMMARLUND 


HAMMARLUND MANUFACTURING COMPANY, INC. 
460 West 34th Street, New York J, N. Y. 
international Division: 13 East 40th Street, New York 16, N. Y. 


Figure 3: HC-10 Product Specifications, Taken from the Instruction Book 


says little about how to best utilize the 
host receiver's controls, so a bit of 
experimentation was required. 

Four selectivity band widths are 


provided=-5,'1, 2vand otc: anesevarc 
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doubled in the “Both” sideband selection 
circuit. The .5-kc position gives sharp 
CW reception. In addition, the Crystal 
Filter and Phasing controls on the host 
réceiver are 


Operative, making 
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total outlay. The competing 
receivers were of very recent 
design, while the 
Hammarlund units, which 
became the front end of the 
system, featured 20-year-old- 
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Figure 4: This inside view of the HC-10 is reproduced 


from the Hammarlund instruction book. 


outstanding CW selectivity performance 
possible. 

Even though the concept was intriguing 
and the design and construction were 
excellent, the HC-10 never sold in great 
numbers. Although I could not find any 
production numbers, these units are rarely 
seen today, and little is written about 
them. This leads to the conclusion that 
this product was a marketing flop. 

Ican only speculate, but it seems to me 
that the problem was one of value. The 
HC-10 sold for about $150. The HQ- 
129X, ‘140X, and ‘150X, according to 
contemporary advertising, were worth 
between $150 and $200. Rather than 
spending $150 to upgrade, the average 
ham could sell his old receiver for $150 
and buy a receiver such as the SX-100 for 
$300 and get a receiver that was newer, 
much more modern in design 
incorporating SSB compatibility, and 
significantly smaller in size for the same 
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close .to covering” the 
significant engineering and 
development costs associated 
with Hammarlund’s first 
venture into the SSB market. 

However, the seeds of this curious 
device lived on with the birth of the HQ- 
170 in 1958 and later the general coverage 
HQ-180. The final stages of the HQ- 
170 are virtually identical to the HC-10. 
Even many of the coils and transformers 
have the same part numbers in both 
units. Indeed, the initial advertising for 
the ‘170 described it as a combination of 
the HQ-110 and HC-10. Both of those 
receivers were built for a number of years 
in slightly differing versions, and were 
extremely popular during the growth 
period of SSB in the ‘50s and ‘60s, serving 
faithfully and selling strongly until the 
introduction and popularity of the 
transceiver made them obsolete. Those 
engineering costs were certainly recouped 
during the long and successful production 
runs of these receivers. 
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A Poor Man’s HP-410C VIVM 


By Lee Craner, WB6SSW 
PO Box 976 

Agoura Hills, CA 91376 
leecraner@aol.com 
www.emmittsfixitshop.com 


Last month Tom  Marcellino 
(W3BYM) described the rescue and 
modification of a Heathkit G-1 signal 
generator. Inspired by his success, I decided 
to modify a recently acquired Heath IM-18 
VIVM 


The Hewlett Packard 410C (and to 


4784 
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Figure 1: The Heath IM-18 VTVM has been modified to 


accept a HP 11036A AC probe. 
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some extent, it’s larger and older brother, 
the 410B) is arguably the most desirable 
vacuum tube voltmeter. Compared to 
the popular Heath, Eico and RCA 
VTIVMs, the 410C offered greater 
accuracy (2% vs. 3%), higher input 
impedance (100 Megohms vs 11 
Megohms) and current measuring 
capabilities. 

Where the 410C really shines, and 
what makes it still useful in today’s era of 
digital its: A 
measurement capability. The typical 
VTVM or DMM can 
measure, at best, to 2 
MHz with its standard 
test leads. A special RF 
probe is required for 
higher frequencies, but 
that probe is typically 
limited to between 20 
to. 40 volts Rito: 
maximum. In other 
words, you can either 
measure high Ae 
voltages or high RF 
frequencies, but not 
both. However, with the 
- : 410C’s supplied AC 
( _| probe (HP part number 
11036A), you 
accurately measure up 
to 700 MHz at voltages 
up to 300 volts RMS. 
So how useful can that 
be? 

Well let’s see, 300 
volts of RF into 50 
ohms. . . that’s 1,800 
watts. It’s like having a 
Bird wattmeter with one 


multimeters, is 


can 
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slug, capable of accurately reading from 
milliwatts to 1,800 watts, while spanning 
from the audio spectrum through well 
past 440 MHz. This high voltage, high 
frequency capability of the 410C is all 
due to its 11036A probe. 

Unfortunately, the long discontinued 
410C is still fairly expensive in the used 
marketplace and some parts are no longer 
available if repairs are needed. On the 
other hand, your garden variety of VTVM 
is inexpensive, repair parts are still readily 
available and the original HP 11036A 
probe is still (somewhat) readily available 
on the used market. 

Years ago, I picked up a NOS 11036A 
probe quite reasonably, but have never 
had a 410C to go with it. So, it sat in the 
back of a drawer in the shop. Until, as 
luck would have it, I was recently given a 
Heathkit IM-18 VI'VM in great working 
condition. Though I didn’t have a real 
need fora VI'VM, I certainly could use a 
meter that would measure up to 300 
volts at up to 700 MHz. Adapting the 
HP probe to the Heathkit VT'VM could 
accomplish this. Thus, the poor man’s 
HP-410C VTVM was born. 

The HP-410C’s 11036A AC Probe 

A typical VI'VM rectifies the AC wave 
being measured through a chassis 
mounted 6AL5 dual-diode tube. Being a 
vacuum tube, it inherently has high 
voltage capabilities. However, since the 
AC wave has to travel down the test lead 
before it reaches the GALS to be rectified, 
the upper frequency response is severely 
limited. On the other hand, the typical 
REF probe places a solid state diode at the 
probe tip, which greatly increases the 
frequency response but limits the 
measurement voltage to the voltage 
limitation of the diode, typically 20 to 40 
VAC. To get by these limitations, HP 


placed a.a....specially 
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engineered 


subminiature vacuum tube diode, an 
EA53, in the probe tip. That gave it the 
best of both worlds, the high voltage 
capabilities of a vacuum tube and the 
high frequency capability that comes with 
rectifying the wave at the probe tip. 

What It Takes to Use the 11036A 

Probe on a Non-HP VIVM 

With the key to the HP 410C’s stellar 
AF/REF capabilities lying in its 11036A 
probe, there were three hurdles I had to 
jump over to adapt HP’s probe to the 
IM-18 VIVM: | 

1. Supply the required filament voltage 
for the EA53 tube. 

2. Bypass the VI'VM’s existing AC 
circuitry. 

a. Recalibrate ther VI VM for the 
11036A probe. 

Supplying the EA53 Filament Voltage 

This turned out to be the easiest hurdle. 
The EA53 has a 6.3-volt filament drawing 
300 mA of current. The IM-18’s GAL5 
also needs 300 mA of filament current at 
6.3 volts. As you will see, the 6AL5 
would no longer be necessary. So, by 
scrapping the GAL5 and adding the EA53, 
the filament draw on the IM-18 would 
remain the same. 

The 11036A probe receives its filament 
voltage through terminal 2 of the three 
terminal (AKA, “stereo”) phone jack. So, 
all I needed to do was to remove the 
6GAL5, swap the IM-18’s original two 
counector phohes jackMotra three 
connector jack and run a line from the 
filament connection to the now empty 
6AL5 socket (pin three) to terminal two 
of the new probe jack. 

If you check the schematic of the HP- 
410C, you would see that HP used 6.0 
VDC for the probe diode’s filament. 
However, the older HP’s 410B VITVM 
actually used AC voltage for the diode’s 


filament and the EA53 is perfectly content 
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using 6.3 VAC for its filament. Here is a 
word of caution here about using 410B’s 
AC probe. Early 410B’s used probes 
equipped with a 2-01C diode; later 
examples were equipped with the EA53. 
If your probe has a 2-01C, it is rated for 
a 5.0-volt filament; 
comfortable running at 6.3 volts. 

As it is, the EA53 is an expensive tube 
to replace. With our higher line voltages, 


it won't be 


I was concerned that by running the 
EA53’s filament directly from the IM- 
18’s nominal 6.3 VAC filament line 
might shorten its life (at a 125 VAC line 
voltage the filament voltage would climb 
to closer to 6.9 V). Though the maximum 
filament voltage of the EA53 is specified 
at 7.0 VAC, to be on the safe side I added 
a 2-ohm resistor in series with the probe’s 
filament line. At a line voltage of 125 
VAC, the filament on the EA53 is 6.3 
VAC and at my nominal line voltage of 
120 VAC, the filament is at the 6.0 volts 
of the 410C. 

Here is one additional refinement on 
the filament line issue. I followed HP’s 
lead in placing a 100-ohm resistor 
between terminal 2 of the probe jack and 
ground. This helps make up for the 
reduction in total filament current when 
the DC or ohms probe, rather than the 
AC probe, was plugged into the VIVM. 

Bypassing the IM-18 VIT'VM’s 
existing AC circuitry 

Figure 2 is the original AC function 
portion of the IM-18 and is typical of 
most VI'VMs. Capacitors C2, 3 and 4, 
resistors R6, 7, 8 and 9 and the dual 
diode V1 comprise the AC rectifying 
circuitry of the IM-18. C2 removes any 
DC component on the wave form to be 
measured, R6-8 keeps the incoming 
voltage within the specification of the 
6AL5 at higher input voltages and C3, 


C4 and V1 forma voltage doubler rectifier 
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circuit. By using a voltage doubling circuit 
and R9, the VI'VM can use the same 
voltage dividing resistors and voltage 
scales for both AC and DC ranges (more 
about this later). 

In order to use the 11036A probe, V1, 
C2, C3 and C4 were removed. A new 
Mylar capacitor, .005-pF, 600 volts, was 
added between pins 1 and ground at the 
phone connector. This duplicates the 
410C’s input capacitor, which charges 
up to the peak value of the rectified wave 
and is measured by the DC voltage 
function of the VIVM. A jumper was 
then added from the probe side of where 
C2 connected to the function switch, to 
the point where R9 connected to the 
function switch. This effectively connects 
the input of the 11036A probe to the DC 
voltage divider resistors when the function 
switch is in the AC position. The revised 
circuit and the schematic of the 11036A 
probe are shown in figure 3. Figure 4 
shows the entire IM-18 schematic, with 
the added components in bold and the 
removed components shaded. 

Recalibrating the IM-18 for the 
11036A Probe 

The 11036A probe is a simple half- 
wave rectifier circuit. As mentioned 
earlier, the original GALS and associated 
components formed a DC voltage 
doubling circuit. This permits the use of 
the DC voltage dividing network and 
meter ranges on AC as well. When the 
11036A probe is adapted for use on the 
IM-18, the readings on the DC scale are 
too low, by almost 50%. Though the IM- 
18 has a separate AC calibration pot, its 
range will not bring the indicated AC 
voltage even close to reading correctly. 

Though there are more elegant 
solutions possible, I chose to simply 
redraw the IM-18’s meter scale to provide 


for separate AC scales—essentially twice 
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the corresponding DC scale. I was 
satisfied in having the AC scales read 3, 
10, 30, 100 and 300 VAC (300 volts 
being the limit of the probe’s EA53 tube), 
where the original DC scales read 1.5, 5, 
LS S0j0b50: 

The IM-18 has a single internal AC 
calibration pot. To set it, I placed the 
range switch to 5 VDC and fed the HP 
probe with a 500-Hz, 10-VRMS (as 
measured by my DMM) sine wave from 
a function generator and adjusted the 
calibration pot to full scale. This set the 
10 VAC reading to 5 VDC (i.e. twice the 
DC voltage reading). It was important 
that I used a frequency above 100 Hz, 
since the 11036A probe frequency 
response is somewhat attenuated below 
that frequency. 

Unfortunately, the EA53 tube in the 
probe is not linear at low voltages. In 
order to compensate for this, a separate 
0-3 VAC scale was necessary. I used the 
same function generator/DMM setup to 
plot the 0-3 VAC cardinal points. I then 
used Photoshop® to create the final new 
meter scale with the 0-3, 0-10 and 0-30 
AC ranges, printed the new meter scale 
on matte presentation paper and glued it 
over the IM-18’s original scale. 

One Final Refinement 

Most VI'VMs exhibit some small 
residual voltage in the AC position that 
needs to be nulled out. The IM-18 uses 
ani interialy AC JBalancemepotntn 
accomplish this and the HP-410C uses 
an) externaly -AG@uZero: controle Since 
adjustment tends to drift over time and is 
critical for accurate low-voltage readings, 
I followed HP’s lead by moving the IM- 
18’s internal 10-k pot to the front panel. 

With the circuit modified and the meter 
scale revised, I needed to correct the 
VTVWM’s front panel to reflect the new 


AC ranges and to identify the relocated 
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AC balance/zero control. By doing a full 
color scan of the front panel in a flat bed 
scanner and going once again to 
Photoshop®, corrections to the front panel 
were quickly made. The new panel was 
printed on the matte presentation paper 
and glued over the IM-18’s original front 
panel. All AC meter ranges and all front 
panel labeling referencing the AC 
function were done in red to help identify 
the AC vs. DC ranges and switch settings. 
A Word about Safety 

The 11036A probe’s outer case is bare 
metal. For operator protection, it 1s 
grounded to the IM-18 (and 410C) case 
through the cable’s shield. The VITVM’s 
case is grounded through the three-wire 
power cord ground lead. In order to 
maintain this protection, the “barrel” 
connector of the three conductor phone 
jack added to the IM-18 must be 
grounded to the VI'VM’s case and the 
IM-18’s original 3-wire power cord must 
be properly wired and connected to a 
properly grounded outlet. 

Secondly, the IM-18 and 410C 
manuals both caution against using the 
VTVM’s common or negative lead for 
measuring household line voltage. If the 
negative lead contacts the hot side of the 
household service a dead short to ground 
will be created. Only the probe tip should 
be used, allowing the power cord’s ground 
connector to serve as the return lead. 

My thanks go to Jay Kay for his gift of 
the Heathkit IM-18 modified for this 
project and to Don Peterson of Data 
Professionals for his permission to use 
the IM-18 schematics shown here. 

Full sized color meter and front panel 
labeling images may be downloaded from 
the “Project” section of my web site, 
www.emmittsfixitshop.com. 
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The Heathkit IP-32 Power Supply Revisited 
Real Power Supplies Still Glow in the Dark 


By David W. Ishmael —- WA6VVL 
2222 Sycamore Avenue 

Tustin, CA 92780 

714-573-0901 


daveishmael@cox.net 


My thumbnail sketch of the Heathkit 
IP-32 power supply appeared in ER #52, 
August 1993, and it remains one of the 
most-used pieces of equipment on my 
bench. I have owned it now for 40-plus- 
years and during that time it has been 
upgraded a bit: 

¢ Recapped - All Six Filter Capacitors 

¢ A Globe Motors 3.62" square x 1" 
115 VAC fan PART NUMBER A36- 
B10A-15T3-000 has been added to “get 
the heat out” and potentially increase 
the life of the tubes and new filter caps. 


hex knobs, P/N 274-416. 
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¢ The Heathkit knobs were replaced 
with Radio Shack 1-inch hex knobs with 
brass inserts PART NUMBER 274-416 
ine 

¢ The “monster” 3-wire line cord that 
a previous owner had installed was 
replaced with a much smaller 18-gauge, 
3-wire cord. 

The Heathkit IP-32 sold for $56.95 
when it was introduced in ’62-’63. It isa 
6-tube bench supply, DC-regulated, 0- 
400 VDC at 100 mA continuous (125 
mA intermittent), 0-100 VDC at 1 mA, 
and 6.3 VAC at 4 Amps. The DC outputs 
are fully metered with 0-150 VDC or 0- 
400 VDC and 0-150 mA 2%-inch panel 
meters made by Ideal Precision Meter 
Company. The IP-32 is 8’2-inches high 
by 13-inches wide by 7-inches deep and 


i eS 


Figure 1: My factory-built Heathkit IP-32 power supply has Radio Shack 1-inch 
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Figure 2: The rear view shows the smaller filament transformer (P/N 54-76) is to 
the left. The larger high-voltage, low-voltage, and 6LGGC screen-supply transformer 
(P/N 54-77) is to the right. The added fan is mounted against the front panel, 


clearing the power switch. 


weighs in at 14-¥% pounds. Its tube 
complement is two 6L6GCs used as 
series-pass regulators, a 6BH6 control 
tube, two 0A2 voltage regulators, and a 
6X4 low-voltage rectifier for the 0A2 
string. [he 6L6GCs are original Hitachi. 
Most of the date codes suggest a build 
date no earlier than April 1964. (Yes, my 
IP-32 is factory-built.) 

The IP-32 is electrically identical to 
the earlier PS-4 with just a cosmetic 
makeover® The [P-32,/i¢ thevtitth 
generation version starting with the 
release of the PS-1 in 1950 (or maybe 
even the pre-PS-1 in 1949). Circuit- 
wise, the PS-4 and IP-32 are the more 
desirable as they include the 0-100 VDC 
bias supply, and their regulation 
performance is significantly better. 

The sixth-generation IP-17, basically 
a repackaged IP-32, was introduced in 
Dy) Electric Radio #283 


1968, in the new beige low-profile 
instrument case. The IP-17 uses a printed 
circuit board for the major components, 
but design-wise it is near-identical to the 
IP-32 with the addition of 12.6 VAC 
available at the front panel along with the 
original 6.3 VAC (25 VA max for one or 
both outputs). 

IP-17 variants included the SP-17A 
and IP-2717A. The IP-2717A replaces 
the 6X4 and two OA2s with solid state 
rectifiers and Zener diodes. 

Performance-wise, the IP-32 (PS-4 and 
IP-17 and variants) has a line- and load- 
regulation specification better than 1%. I 
have yet to find any of these units, with a 
good set of tubes, failing to meet these 
specifications. 

Over the years I have thought about 
improving the specifications of the IP- 
32. Not necessarily because I thought it 
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Figure 4: This factory-built IP-32 was recapped in 2011. The dual-filter cap, C1A 


and C1B, has been replaced with individual 22-pF, 350-VDC filter caps. The 
terminal strip at the lower-right was added for the fan’s 115-VAC connection. As 
you can see, the original selenium rectifiers D1 and D2 have not (yet) been 


replaced. 

needed it, but more out of curiosity. 
However, I didn’t want to experiment 
with my primo IP-32. My chance came 
in March 2012 when I found an IP-32 
“junker” on eBay. As received, it actually 
worked and was close to “calibration,” 
but I found a wiring error and several 
unsoldered and cold solder joints. In 
addition, the power cord had been cut 
off. I spent two weeks off-and-on trying 
to improve its performance. Here’s what 
I learned: 

e The filter caps were the same as my 
IP-32 prior to recapping. I slowly 
reformed the filter caps, one at a time, 
with my IP-2717A at their rated voltage 
before powering it up. Even so, they were 
all leaky to one degree or another, and 
would need to be replaced had I intended 
to keep it. 

¢ Although the “junker” was close to 
9A Electric Radio #283 


calibration, the adjustment pots were all 
the way to one end. I verified the values 
of R10 (500-k pot, “ZERO SET”), R11 
(680k), R12 (500k pot, “B+ OUTPUT,” 
on front panel), R13 (220k), and R14 
(250k pot, “400V SET”). All were within 
tolerance. It turned out that the molded 
cap C8, a 0.047-pfd, 600-volt part, was 
just a tad leaky (microamp range). That 
leakage current through R9 (1M), 
connecting the 6BH6’s grid and voltage 
divider, was enough to significantly 
change the calibration. I then checked 
C8 in my primo IP-32 and it too was just 
a tad leaky, but lower than the “junker.” 
I replaced both C8s with new 600-volt 
film caps and recalibrated both units. I 
heated up one of the leaky caps with a 
hairdryer and its leakage increased. This 
is one case where I would recommend 
replacing C8 just on general principals. 
December 2012 
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Variable-Voltage REGULATED 
POWER SUPPLY ... for 
experimenters, engineers 


An extremely valuable instrument for laboratory use! 
Furnishes regulated B+, bias and filament voltages 
for countless experimental circuits. Regulated B+ 
output is continuously variable from 0 to 400 volts 
DC at up to 100 ma (125 ma maximum), Bias voltage 
is variable from 0 to —100 volts DC at 1 ma. 6.3 volts 
AC at 4 amps is also available for filaments. Output 
terminals are separate and insulated from chassis 
ground for safety in AC/DC work. Separate panel 
meters permit continuous monitoring of output volt- 
age and current. A convenient standby switch and the 
use of separate filament and high voltage transformers 
permit all high voltages to be switched “off”, leaving 
only filament voltage “‘on’’ while circuit changes are 
made ., . saves time by eliminating tube filament 
warmup time. Built-in circuit protection prevents 
damage to the power supply should the bias voltage 
be accidently shorted. Rugged, well-rated components 
are used throughout for long reliable service and the 
instrument is fused for added protection. Professional 
styling with new three-color panel and black knobs 
with spun metal inserts reflect its outstanding quality. 
15 Ibs. 

Kit IP-32 . . . no money down, $6 mo............ $56.95 


Heathkit Lahoratory Power 
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IP-32 


hp 


e The IP-32 (and PS-4) uses two 
transformers - one for filament voltages 
(part number 54-76) and a second for 
high voltage, low voltage, and 6LOGC 
screen voltages (part number 54-77). The 
design of those transformers is very 
conservative, and even at full-load they 
run “just warm to the touch.” 

I experimented with different tubes for 
the series pass circuit, including 807s, 
6CA7s, and even several Eimac 4-65s. At 
the end-of-the day, the pair of GL6GCs, 
with their combined 60 watts of plate 
dissipation, was the clear “winner.” 

¢ I rewired the “+” and “-” terminals of 
the 0-400 VDC output using a mecca- 
type (single-point) termination to 
improve the load regulation. Surprisingly, 
there was no improvement! 

¢ I improved the regulation of the 
6L6GC’s screen supply and replaced the 
600 VDCwith a “stiff” source, and again, 
no improvement in load regulation. 

Conclusions 

In conclusion, after two weeks of 

experiments, I found that the PS-4 and 
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IP-32 design is pretty solid. I did improve 
the line- and load-regulation to 0.5% by 
selecting 6L6GCs and the 6BH6 with 
6AUO6As (used in the IP-2717A). Since 
the single error amplifier (6BH6/GAU6A) 
has its limitations, that’s pretty much all 
you can do to improve the IP-32’s (or PS- 
4’s) performance. If an ER reader is 
looking to add a 0-400 VDC bench 
supply, my recommendation, if you have 
the bench space, is either the PS-4 or IP- 
32. Since both use point-to-point wiring, 
they are far easier to maintain and replace 
filter caps than the newer IP-17 and its 
variants and their radial-lead, printed- 
circuit board filter caps. Having said that, 
my IP-2717A is populated by high- 
quality Nichicon caps, and with the added 
cooling fan will not require a recap 
anytime soon. 

Selected References: 


1. David W. Ishmael, WAGVVL, Heath 


IP-32 Power Supply — Real Power 


Supplies Glow in the Dark, Electric 
Radio, Issue #52, pgs. 26-27 
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The Collins Radio 180S-1: 


An Antenna Tuner of Ambiguous Origin, Remarkable 


Effectiveness, and Ongoing Marketability 


By Robert Grinder, K7AK, SK 


[Editor's Note: This month, we are 
presenting Bob Grinder’s last article that 
he was working on shortly before his 
passing. This is Bob’s 60th contribution 
to Electric Radio; the first one appeared 
in August 1996, issue number 88. This 
piece was not finished, but his friend, 
Alex Mendelsohn, (AI2Q) was able to 
complete it from Bob’s notes and now 
the story is how Bob would have wanted 
it to appear, I’m sure.] 


Introduction 

Since WWII, most high-frequency 
(HF) amateur radio stations include an 
antenna tuner. Indeed, for many hams it 
is an indispensable accessory, and 
commercial manufacturers have risen to 
meet growing demand. The February 
2012 antenna issue of QST,; for example, 
includes advertisements touting the 
features of over 40 antenna tuners. 

Hallas! (2010), Thurber”? (1979), and 
others suggest there are as many designs 
of antenna tuners as there are antennas. 


Figure 1: The front panel of the Collins 180S-1 reflects a no-nonsense military 
appearance. Note the use of multi-turn vernier knobs. (Photo Courtesy of Scott 


Johnson, W7SVJ) 
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There are link-coupled tuners, L- 
networks, pi-networks, T’-networks, etc. 
One that stands out is the Collins Radio 
180S-1. 

Production runs for the Collins Radio 
180S-1 tuners were drawing to a close in 
the mid-1970s when the company 
advertised it prominently, at a price of 
$1,047. It was billed as an “accessory” 
for amateur stations. 

The company described the 180S-1 as 
“basically a 1 kw pi network for matching 
various antenna impedances to a 50 ohm 
coaxial transmission line in the range of 
3-30 MHz. In most cases it is used as an 
L network, but when the L network 
cannot match the desired antenna, the 
complete pi circuit is used. The variable 
vacuum capacitor in the output circuit 
can be connected in series or shunt with 
the antenna. The 180S-1 is useful for 
tuning the trailing wires on large aircraft.” 

Circumstantial evidence indicates the 


180S-1 was designed in the 1950s to 


primarily be a versatile manual-tuning, 
no-frills antenna tuner that would match 
the 50-ohm output of a high-power 
transmitter to fixed and trailing wires of 
aircraft. In the years leading up to and 
after WWII, the Collins Radio Company 
had developed sophisticated manual 
preset fixed-channel, and automatic, 
antenna tuners for aircraft. One such 
tuner, dubbed the Collins 180L-2, 
contained discriminator-equipped servo 
systems that would automatically tune 
antennas of 40 to 100 feet in length to 
match a 50-ohm transmitter output. 

The 180L-3 was identical to the 180- 
L2, except that it possessed a transfer 
antenna relay for use with a common 
antenna for receiving. These tuners could 
handle neither a wide range of antenna 
impedance contingencies nor power levels 
exceeding 300 watts. Both were very 
expensive and both required an external 
Model 180K-3 power supply. 

Hence, the 180S-1—based ona simple 
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Figure 2: The schematic of the 180S-1, from the military’s Technical Manual TM-11- 
5820-554-12, shows the simple, yet versatile design. (Diagram Courtesy of Scott 


Johnson, W7SV)J). 


Electric Radio #283 


December 2012 OF, 


design with less expensive construction— 
addressed aspects not met by the earlier 
tuners. For example, the 180S-1 could 
handle transmitter power in excess of 
one kilowatt, and needed no power 
supply. It was also housed in a relatively 
small 10- 3/8" x 7-94” x 10-3/8" cabinet, 
which was the same size as the 180K-3 
power supply. 

As we review the origin and functions 
of the 180S-1 let’s take a brief historical 
look at the ascendance of antenna tuners 
generally, which includes the role of 
coaxtaliicable: unjghastening “their 
development. The physical attributes and 
functions of thel80S-1 can also be 
compared to features of other quality 
antenna tuners. 

The Probable Origin and 
Manufacture Date of the 180S-1 
The Collins Radio Company, in 1952, 

assigned Gene Senti (WOROW) and a 
small group of engineers the responsibility 
for developing an operational amateur 
single-sideband (SSB) receiver and high- 
power SSB transmitter. In 1955, Senti’s 
engineering team created the 75A-4 
receiver and the KWS-1. The KWS-1 
was a SSB transmitter which initially 
used two 4CX-150A ceramic tubes in 
parallel to generate one-kilowatt peak- 
envelope-power (PEP) output. 

Soon, ctiiercatrer euArt yp <collins 
(WOCXX), President of Collins Radio 
Company, .Geneéral..Curtis. LeMay 
(W6EZV, KOGRL), Commander of the 
United States Strategic Air Command 
(SAC), and LeMay’s Vice-Commander 
Major General Francis H. “Butch” 
Griswold (KO@DWC) conspired to 
investigate the efficacy of SSB utilizing 
the 75A-4 and KWS-1 on board an 
aircraft. 

Senti probably devised the manually 
operated, unpretentious 180S-1 antenna 
tuner for these principals. Let’s trace 
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events within the Collins community of 
engineers that led to the design of the 
180S-1, and notably, to the assertion 
that Senti hurriedly produced it. 

The Collins Radio Company 
introduced the KW-1, an amplitude 
modulated (AM) 1000-watt transmitter, 
to the amateur community in 1949. The 
KW-1 culminated the AM transmitter 
era at Collins. Several articles pertaining 
to SSB were now being published in QST 
and CQ magazines. Amateur Radio 
operators established contacts in 1947 
on 20 and 75 meters using SSB. 

Wesley Schum (W9DYV), in 1952, 
began drawing upon the manufacturing 
resources of the Central Electronics 
Company of Chicago to market the first 
commercial SSB equipment for amateurs. 
The Central Electronics Model 10A 
exciter included an audio stage and a 
phase shift network coupled to a pair of 
balanced modulators to generate sideband 
signals; Central Electronics also 
developed its Model A sideband slicer, 
an accessory for improving SSB reception 
on AM receivers (refer to Electric Radio, 
#274). 

Early in 1952 Art Collins became one 
of the pioneer amateurs on the air with 
SSB equipment. He acquired a 10A 
exciter to drive a converted KW-1 as a 
high-power linear. He also adapted a 
75A-2 receiver for SSB with a Model A 
sideband slicer. Near the closing days of 
1952, he became convinced that the 
exciter/slicer approach, however, lacked 
the necessary sophistication for elevating 
SSB to a reliable era of communications. 

Art Collins appreciated the fact that 
his company already had developed 
during WWII two essential components 
that, he believed, would advance SSB: 
(1) a permeability tuned oscillator (PTO) 
that ensured variable frequency control 
could be precisely determined, and (2) a 
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mechanical filter that provided 
exceptional selectivity for separating 
signals as close together as 500 Hz. Collins 
was certain, too, that by tweaking present 
designs, relatively distortion-free linear 
amplifiers would evolve. 

Art Collins’s enthusiasm for the new 
SSB mode inspired him to walk into the 
office of one of his chief engineers, Ernie 
Pappenfus, where he pointed at nine 
highly qualified engineers and technicians 
who were at the time involved in a variety 
of projects. He said to Pappenfus: “I 
want these men moved toa small building 
near the main plant of Collins Radio by 
Monday morning. We will start design 
projects to take us into SSB.” 

Pappenfus was placed in overall charge 
of the new program.'® Robert Miedke 
(WORSL) was assigned as Group Head, 
and Warren Brune (WWTTK) was 
charged with designing neutralization and 
feedback circuits for linear power 
amplifiers. 

Miedke, in turn, assigned Senti the 
task of crafting an amateur SSB receiver 
and transmitter. Senti and his team 
subsequently produced the 75A-4 receiver 
and the KWS-1 transmitter. 

Art Collins invested months working 
personally with the SSB group. His 
encouragement led it to produce linear 
amplifiers, product detectors, and other 
specialized circuits. He chose the name 
KWS-1 as an acronym for “kilowatt, 
sideband, model 1.” 

While developmental research was 
underway at Collins Radio, the truce 
associated with the Korean War was in 
effect and the world at large was immersed 
in the prolonged Cold War. SAC bombers 
were in the air 24/7. Radio technology, 
however, had not kept pace with rapid 
innovations in aviation, and SAC was 
particularly concerned that obsolescence 
was overtaking the 100-watt AM 
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transmitters on board its bombers. 

Mutual interests over the years had led 
to flourishing friendships between Art 
Collins, SAC commander General 
LeMay, and SAC vice-commander Major 
General “Butch” Griswold. After the two 
generals became acquainted with the new 
products of SSB research at Collins Radio, 
the three leaders devised a series of 
airborne tests to assess the practical value 
of SSB. 

Griswold ordered installation of a 
KWS-1 and a pair of 75A-4s on the right 
side of the passenger compartment of an 
Air Force C-97 command airplane, a B- 
50 bomber with a large diameter upper 
fuselage. The 70-ton plane took off on 
March 25, 1956, for a tour of SAC bases 
in Montana, Alaska, Tokyo, Okinawa, 
Guam, Kwajalein, and Hawaii. While 
aloft, Art Collins and Butch Griswold 
made over 1000 SSB contacts with radio 
amateurs all over the world. 

A second flight followed on June 29, 
1956, to determine whether SSB 
equipment would function satisfactorily 
over the North Pole, since SAC B-29 
bombers would have to fly in that 
direction should bombing Moscow be 
authorized. On this flight, Melville B. 
Grosvenor, Chairman of the National 
Geographic Society, and Leo Meyerson 
(W@GEFQ), proprietor of World Radio 
Laboratories of Council Bluffs, Iowa, 
accompanied Collins and Griswold. 
Meyerson manufactured AM amateur 
apparatus, and had become a prominent 
distributor of radio parts and equipment. 
Griswold invited Meyerson aboard after 
he purchased a Globe King 500 AM rig 
from Meyerson. 

A Globe King 500 was installed for the 
second C-97 flight so that the efficacy of 
SSB could be compared to that of 
conventional AM. Over 1,200 SSB 


contacts were made with hams during 
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the 10,000-mile flight over the North 
Pole. Earlier, an Antarctic base camp had 
also been equipped with a KWS-1 and a 
75A-4, which enabled the amateurs 
aboard the C-97 to attain, perhaps, the 
first pole-to-pole radio contact. Meyerson 
acknowledged that he had hardly known 
Art Collins before the flight, but as he 
operated the KWS-1 and 75A-4, he 
discovered “just what a fantastic product 
Art's péoplethad) come pr aren 
(Meyerson‘) 

The third global SAC examination of 
SSB equipment occurred—depending 
upon which datum one relies upon— 
either in October of 1956, (CQ magazine) 
or in December of the same year'’. On 
this occasion, a 100-watt Eldico SSB- 
100A exciter and SSB-1000 linear, first 
marketed in August 1956, complemented 
the KWS-1 and 75-A4. The stations also 
operated on frequencies assigned to the 
Military Affiliate Radio System (MARS). 
The 12,000-mile flight generated nearly 
2300 icontacts. 

The achievements of the three flights 
demonstrated that SSB possessed the 
potential to revolutionize high frequency 
communications. “By 1960, single 
sideband products supplanted aviation 
electronics as the largest segment of 
business at Collins Radio.®” 

Collins Radio had acquired an 
illustrious reputation over past decades 
for development of various manually 
operated fixed-channel and automatic 
antenna tuners for aircraft. When 
Miedke’s group first learned that initial 
evaluations of Senti’s new KWS-1 would 
occur on a C-97, and maybe eventually, 
on other types of aircraft, it discerned 
immediately that available antenna tuners 
were not up to the task. 

A new tuner would have to be 
originated to meet three specific criteria. 
First, the KWS-1 might be operated on 
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any amateur band from 3.5 MHz to 30 
MHz with different types of antennas. As 
such, the tuner would have to match a 
wide range of frequencies entailing a 
broad assortment of antenna loads. 
Secondly, the tuner would have to 
effectively handle the kilowatt power of 
the KWS-1. 

Lastly, and importantly, because a 
radioman’s skills aboard a large aircraft 
would be unfamiliar to the renowned 
amateurs aboard the C-97, adjustments 
of the tuner must be intuitively simple. 
Given that Senti was thoroughly familiar 
with the functional requirements of the 
KWS-1, it’s probable he was also assigned 
the task of creating the new antenna 
tuner that would address the three criteria. 
Moreover, Miedke’s group determined 
that the finished product also should 
incorporate three additional advantages: 
diminutive size, lightweight, and 
portability. 

CQ magazine editors observed 
“antennas of 60 feet and 37 feet were 
used on the C-97s with [unidentified] 
antenna tuners. A pair of specially 
designed antenna couplers matched the 
antennas.” In this context, it’s noteworthy 
that two very unusual precision vernier 
dials used on the KWS-1 for tuning and 
antenna loading, respectively, are also 
used on the 180S-1. 

Blocksome® (1991), historian for the 
Collins Collectors Association, in a 
recorded address at the 1991 Dayton 
Hamfest, which focused on Amateur 
Radio gear that Collins Radio had 
manufactured, allegedly stated that 180S- 
1s were used with the SSB transmitters 
on the C-97s. However, Blocksome 
cannot recall today having made the 
statement, which suggests that possibly 
someone inserted it while transcribing 
the recording. 

Nonetheless, Blocksome (in his 2010 
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personal correspondence), who possesses 
both 1957 and 1961 general catalogs of 
Collins Radio, indicates that whereas the 
180S-1 does not appear in the 1957 
catalog, it is listed in the 1961 version. 
Further, Blocksome possesses a 
mimeographed unsigned equipment 
specification for the 180S-1; it is dated 
November 26, 1956. The preponderance 
of findings in these data implies, 
therefore, that the 180S-1 was 
manufactured and operational in time 
for the first C-97 flight on March 25, 
1956. 
Part II 
Ascendance of Antenna Tuners 

Amateurs in the 1930s fashioned 
relatively simple equipment to couple 
power from transmitters to antennas. For 
example, Breshears (Electric Radio #142, 
March 2001) indicates that most pre- 
WWII coupling devices were built on 
uncovered boards mounted where feed 
lines exited the shack. Breshears described 
open two-wire balanced line coupled to 
high-power variable breadslicer-like 
capacitors and big coils with clip-lead 
connections. According to Fisk’ 
practically every amateur station in the 
1930s used 2-wire open feedlines. 
Nothing else, he said, [except a single- 
wire line] was available to them. 

Maximizing antenna current or voltage, 
by means of radio frequency energy (RF) 
ammeters, or vianeon bulbs, respectively, 
was the norm. Amateurs sometimes 
constituted simple antenna systems by 
series coupling a single non-resonant wire 
to the transmitter through a fixed or 
variable capacitor, which kept direct 
current off the transmission line. Moving 
a tap toward the “hot” end of the tank 
coil increased coupling. Other amateurs 
employed a split-stator circuit with two 
blocking capacitors, each coupled to one 
side of an untuned 2-wire transmission 

Electric Radio #283 


line, such as might be used either with a 
push-pull or single-ended RF amplifier 
stage. A few radio amateurs resorted to 
pi-network coupling to attain greater 
flexibility of adjustment. They might have 
coupled an unsplit tank circuit to an end- 
fed single-wire or a two-wire feed. For 
reasons obfuscated currently, the pi- 
network configuration was once named 
the “Collins coupler.” 

Whatever the practice, open 
transmission lines presented a number of 
practical concerns. Wires had to be (a) 
isolated from metal objects, (b) installed 
preferably high above ground, (c) bent 
and/or turned only gradually, and (d) 
prevented from shorting whenever 
conductors twisted during sprightly 
winds. 

After WWII, amateurs rejuvenated the 
stations and antenna systems they had 
constructed during the 1930s, which 
usually featured breadboard or open- 
chassis construction, tank circuits 
utilizing plug-in coils, and the constraints 
of single- or two-wire transmission lines. 
A swift proliferation of primitive, 
commercial television receivers across the 
land, however, abruptly shattered 
complacency. Devastating television 
interference (IVI) brought an untimely 
end to unshielded transmitters and 
radiating feed lines. 

Lew McCoy (W1ICP), an envoy of the 
American Radio Relay League (ARRL), 
traveled throughout the United States to 
demonstrate that 
transmitter shielding could impressively 
reduce TVI. The practice required that 
screws galore be unscrewed and re- 
screwed with each band change. Amateurs 
thus responded to the dilemma by revising 
their transmitters to include band 
switching and pi-networks designed to 
work into 50-ohm loads. Significantly, 
the instantaneous popularity of TV also 
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steered amateurs to the extraordinary 
advantages of coaxial cable. Amateurs 
now almost universally embrace coaxial 
cable. 

But, why are contemporary 
transmitters intended to work into 50- 
ohm loads? The answer derives from the 
development during WWII of flexible, 
solid-dielectric (polyethylene) coaxial 
cable, which provides an unbalanced 
transmission line that consists of a center 
conductor surrounded by a grounded 
outer conductor or shield. The RF field is 
contained completely within the shield. 
Such transmission lines (a) are impervious 
to the influence of nearby objects, (b) 
can run under water and over metal 
objects, (c) can be taped to tower legs, 
and (d) can be buried underground. 

Tremendous quantities of coax were 
also manufactured for military and 
wartime applications. After the war, 
coaxial cable appeared appealingly for 
next to nothing on the surplus market. 
Fisk, in 1977, estimated that by the mid- 
L970s)99 i outcot) 100 amareursnhad 
welcomed coaxial cable into their station 
configurations. 

Telephone engineers, too, who worked 
with underwater transatlantic cables at 
the beginning of the 19th century, sought 
the advantages of coax-like cables. Little 
progress occurred until the 1930s when 
engineers began experimenting with 
primitive coaxial lines constructed with 
ceramic disks that were spaced at intervals 
along the line to support the inner 
conductor. 

The development of truly flexible 
coaxial cable occurred shortly after the 
attack on Pearl Harbor, according to 
Krueger® in 1946. The Armed Forces, 
under the leadership of the Army-Navy 
Cable Coordinating Committee, in close 
cooperation with various manufacturers, 
required a cable that bent easily in either 
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the turret of a tank or in a roomful of 
battleship radar scanning equipment. It 
had to withstand extreme cold 
encountered at high altitudes, as well as 
terrific heat in mobile equipment 
operating in the desert or on South Pacific 
islands. The Committee, following 
extensive research, chose polyethylene as 
the dielectric material for the sheath. 

The coaxial structure called for a center 
conductor made of solid or stranded 
copper wire, a polyethylene sheath over 
the center conductor, and an outer 
conductor of braided copper woven over 
the sheath. A relatively weatherproof vinyl 
plastic jacket would cover the braid. Along 
with its property of high flexibility under 
conditions of extreme cold and heat, 
stable relations among components under 
the plastic jacket produced fairly low- 
loss constant resistance whatever the 
length of the cable. 

The ratio of the size of the inside of the 
outer conductor to the diameter of the 
inner conductor partly determines the 
inherent impedance of a coaxial cable. 
No single ratio is optimum across cables. 
For example, transmission line 
attenuation (losses associated with 
transmit/receive relays, low-pass filters, 
UHEF connectors and the line itself) 
increases at higher frequencies. 
Furthermore, the value of the ratio also 
affects losses relative to the breakdown 
voltage of a cable. Consequently, smaller 
size cables have greater losses than larger 
cables. 

Krueger identified 15 varieties of coax 
that were developed during WWII. When 
the Armed Forces Committee decided to 
establish cable standards, industry 
representatives recommended a cable of 
50-ohms impedance as a compromise. 
Bell: Laboratories» patentedwidthe 
recommendation and dubbed it RG-8/U_ 
[RG represented “Radio Guide;” the 8 
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presumably stood for the eighth version 
of the cable; the meaning of U is arguable, 
but the Joint Services designation refers 
to it as “utility.” 

The compromise recommendation was 
swiftly adopted, since it possessed 
relatively low attenuation and could 
handle 2000 watts of power, and was 
covered by a virtually non-contaminating 
vinyl outer jacket that had a useful life of 
20 years. RG-8U has been superseded 
today by RG-8AU (RG-213U), and RG- 
8A/U is no longer listed in the MIL spec. 

The extensive adoption within the 
amateur radio community of 50-ohm 
coaxial cable prompted a need for 
practical coax cable antenna tuners. The 
tuner would essentially comprise an 
adjustable RF transformer to match as 
efficiently as possible the 50-ohm 
unbalanced output of a transmitter to an 
antenna-system load, whose complex 
impedance is often unknown. 

The term “antenna tuner,” however, is 
one of the more confusing designations 
in the annals of amateur radio; its 
“tuning” neither attenuates nor improves 
existing characteristics of either the 
transmission line or the antenna. 

Most commercial amateur transmitters 
manufactured in recent years include pi- 
network outputs that deliver a 50-ohm 
load to an antenna tuner. The three major 
components of an amateur station— 
transmitter, transmission line, and 
antenna—will be matched uniformly 
when the antenna system also presents a 
50-ohm load. An antenna tuner is 
unnecessary when these conditions 
prevail. Many amateurs prefer a tuner 
nonetheless because the tuner provides 
protection against transmitting 
undesirable harmonics. During receiving, 
a tuner also protects against reception of 
spurious signals. 

Amateurs generally operate their 
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transmitters on multiple frequencies 
within a band and on different bands. As 
frequency shifting occurs, the 50-ohm 
output of the transmitter stays constant, 
but the impedance value of the antenna 
system changes. Consequently, an 
external antenna tuner becomes necessary 
to improve the flow of RF current from 
transmitter to antenna. The results 
depend on the seriousness of the 
mismatch. ! 

Whenever a mismatch occurs, three 
factors enter into calculations that affect 
matching with an antenna tuner: 
inductive reactance (XL), capacitive 
reactance (XC), and impedance (Z). XL, 
on the one hand, represents opposition 
to the flow of AC current through the 
inductive coil of the tuner. The opposition 
increases with frequency, and current 
lags the voltage in the coil by 90 degrees. 
XC, on the other hand, also opposes the 
flow of AC in the tuner, but its action is 
opposite to that of XL; its opposition 
decreases with frequency and voltage in 
the capacitor lags the current by 90 
degrees. A mismatched antenna system, 
therefore, compels an antenna tuner to 
deal with three sources of opposition: XL 
and XC and resistance (R). Impedance 
represents the trigonometric, or vector, 
sum, of the three values. 

Since inductive reactance increases with 
frequency, whereas capacitive reactance 
decreases with frequency, one or more 
frequencies arise in the antenna tuner at 
which the inductive reactance becomes 
equal to the capacitive reactance, that is, 
the reactances neutralize one another. At 
these frequencies, the tuner is balanced 
and “resonance” occurs. At a resonant 
frequency, the resultant impedance in 
the tuner that is created by XL and XC is 
cancelled. Only R remains to oppose the 
flow of current. 

In brief, then, the objective of the 
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matching-transformer properties of an 
antenna tuner is to convert efficiently the 
complex antenna system impedance to 
the 50-ohm unbalanced output 
impedance of acontemporary transmitter 
or transceiver. The tuner enables the 
transmitter to see a satisfactory load, and 
at least, to operate as efficiently as 
circumstances permit (Noll).° 

No discussion would be complete 
without talking about mismatched 
antenna systems and standing wave ratio, 
or SWR. An antenna tuner may adjust an 
unmatched load to the 50-ohm output of 
a transmitter, but the solution may be 
relatively unsatisfactory. Part of the power 
is reflected from the antenna termination 
or load back toward the transmitter. 
Power losses may result, depending on 
the magnitude of the mismatch. In most 
instances, however, the antenna usually 
radiates some power and some of it is 
reflected. Furthermore, the reflected 
power is not wholly lost initially. It makes 
two complete trips up and down the 
line—back toward the transmitter and 
again toward the antenna. Unfortunately, 
attenuation increases with the extent to 
which reflected power occurs, which is 
partly a function of the length of a 
transmission line. 

Whenever maximum and minimum 
voltage and current occur at the same 
time, none of the power that reaches the 
antenna is reflected back toward the 
transmitter, and all of the power fed into 
the line by the transmitter is delivered to 
it. A phase difference between either the 
reflected voltage or reflected current, 
respectively, in a mismatched antenna 
system will lead to peaks and nulls on the 
line, which will occur at physical intervals 
that are determined by the wavelength of 
the transmitted energy. The ratio of 
maximum voltage to minimum voltage 
or the ratio of maximum current to 
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minimum current along a line in any 
particular interval determines the SWR. 

The. term SWR is? satisfactory 
nomenclature because every interval is 
the same, and any given RF wave appears 
to be standing still. On the one hand, 
when an antenna impedance is 25 ohms, 
for example, and a transmitter feeds into 
a 50-ohm line, the SWR would be 2:1; 
on the other hand, should the antenna 
impedance be 100-ohms, the SWR would 
also be expressed as 2:1. Customarily, 
the larger of the two quantities is placed 
in the numerator of the ratio, so that the 
SWR is expressed as a ratio larger than 1. 

Part II 
The 180S-1: Physical Attributes, 
Functions, Tuning Procedures, and 
Evaluation 

Witt" and Hallas collectively set forth 
six considerations for evaluating an 
antenna tuner, e.g. tuning range. 
Contemporary transmitters and 
transceivers convert an antenna system 
impedance to a 50-ohm load. What is 
the range of antenna-system impedances 
that the tuner will convert to 50-ohms 
within the different bands? 

For example, Fisk notes that if an 
amateur has cut an antenna for eighty 
meters at 3750 kHz with an SWR of 1:1, 
a shift in frequency to operate either CW 
at 3500 kHz or phone near 4000 kHz 
would produce SWRs close to 5:1. 

Loss must also be considered. An 
antenna tuner is comprised of inductors, 
capacitors, connectors, switches, and 
wiring. Occasionally, resistive losses 
within the tuner are greater than those of 
the antenna and feedline itself, depending 
on frequency and load impedance. Witt 
(1995) indicates, for example, that a 
Heathkit Model SA-2040 antenna tuner 
will dissipate 32% of transmitter power 
when used on 40 meters to transform a 
12.5-ohm antenna system load to 50- 
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ohms. His data suggest that a stupendous 
160 watts of a 500-watt transmitter would 
be dissipated in the SA-2040. 

SWR bandwidth is an additional 
consideration. Hallas (2010) specifies 
that the limit in modern transceivers may 
be about 2:1 SWR before modern 
transceivers sense a problem and 
automatically reduce power so as to not 
generate excessive heat in their tank 
circuits or final transistor stages. How far 
might frequency be shifted in an antenna 
tuner from a SWR of 1:1 before its limits 
are reached? 

Output balance is another factor. An 
antenna tuner may have the capability of 
driving low-loss balanced feedlines, but 
to what degree is the output truly 
balanced? 

What about power limitations? What 
is the maximum power that an antenna 
tuner will handle under different load 
conditions before heat dissipation 
becomes intolerable and begins to destroy 
its components? Likewise, you must also 
consider harmonic attenuation. What 
attenuation of transmitter harmonics, if 
any, is a tuner likely to provide? 

Additionally, Thurber (1950, p.18) 
indicates design features that distinguish 
generally high quality and relatively 
expensive antenna tuners from those of 
lower cost and with marginal attributes. 
He notes that rotary inductors are 
preferable to tapped coils, and that 
precision counter-driven dials and built- 
in dummy loads are highly convenient, 
as is antenna switching and 
accommodation for balanced and 
unbalanced transmissions lines. He also 
notes the benefits of dual power/SWR 
meters, and high-power capacity based 
on heavy-duty coils and high-voltage arc- 
resistant fixed and variable capacitors. 

When antenna characteristics are not 
known exactly, you can assume 
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approximate values for coils and 
capacitors, or draw from practical 
knowledge of coil and capacitor sizes for 
a specific frequency. Then it’s only 
necessary to make one or both of the 
tuners reactances adjustable. A well- 
designed tuner permits adjustment of its 
matching network for a good match on 
the target frequency (Noll).° 

For its part, the 180S-1 uses three 
variable and two fixed components. The 
‘Goax lnpis G. *tesminal)/is)ae250 pF 
(mmF) to 570 pF capacitor with 0.045- 
ingespaced plates: The” Series Coil™is a 
15-yHy roller inductor. The “Antenna 
Output” capacitor is a vacuum-variable 
capacitor with a very wide 4 pF to 500 pF 
range. It’s noteworthy that the air variable 
capacitor is tuned directly by a 2-in. 
knob that reads from zero (low capacity) 
to 10 (highest capacity). The variable 
inductor and the vacuum capacitor are 
operated by means of a two-stage 
precision vernier dial. The same relatively 
unusual precision dial is also used for the 
main tuning and loading controls of the 
KWS-1. The series inductor is at its lowest 
value when the precision vernier reads 
00-00. The vacuum variable is at lowest 
capacity at the highest reading of the 
vernier dial (24-00). 

Output jacks serve two spare 500 pF 
fixed capacitors, to be shunted, if needed, 
across the input air variable, as “Coax 
Input C,” each of which is created by five 
100 pF capacitors in parallel. A Type N 
male coaxial connector is provided for 
the transmitter 50-ohm input port. 

The design of the 180S-1 requires that 
an unbalanced antenna be connected to 
either the SERIES or SHUNT binding 
posts. Antenna RF is always present on 
both posts, however the tuner functions 
are configured internally. The 2-1/4 x 4- 
3/4-in. box extends outward from the 
front panel by 2-1/2-in. The tuning 
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Figure 3: The inside 


roller inductor and vacuum-variable capacitor (Photo 


Courtesy of Scott Johnson, W7SVJ). 


control for the Variable inductor is only a 
few inches below the binding posts. 
Should the transmitter RF output be of 
high power, and should an operator’s 
hand brush against one of the posts while 
attending to the variable inductor, the 
contact might result in an RF burn, or 
worse. Today, a possible solution to this 
problem would be to install Type N or 
5Os26 0wrecepracles uinviplacevof he 
binding posts, but that 
compromise the integrity of the tuner. 
What’s more, these connectors might 
not be able to withstand higher reactive 
voltages. My solution has been to build a 
simple extension using a shielded SO- 
239 receptacle with a short piece of #10 
copper wire to the binding post. A second 
shield covers the unused post. The 180S- 
1 tuner must also be grounded 
satisfactorily. 

The second edition of the Collins 
instruction sheet (February 1, 1962) 
Ya Electric Radio #283 


would 


suggests that the 
following steps be 
followed in tuning an 
unbalanced antenna of 
unknown impedance to 
match the 50-ohm 
output of a low power 
transmitter. he 
instructions implicitly 
start from an L-network 
for antennas shorter than 
a quarter wavelength, 
shifting to a different 
configuration of the L- 
network for antennas 
greater in length than a 
quarter wave. If these 
configurations prove 
unsatisfactory, the tuner 
can be configured as a pi- 
network, assuming the 
antenna impedance is 


very low. 

Collins instructs the 
user to tune the transmitter to resonance 
at low power with an SWR meter and 
dummy load and then shift the 
transmitter output to the 180S-1, and 
then to put in the spare jacks jumpers for 
the 500 pF capacitors. It instructs to 
connect the terminal marked SHUNT to 
the antenna, and then connect the ground 
strap from the terminal marked SERIES 
to ground. It then goes on to explain to 
use the SERIES coil to find resonance 
(shown bya plate current dip). The input 
variable capacitor is then used to set the 
plate current to the proper value. The 
series coil maintains resonance with the 
antenna load, keeping reflected power 
indications to a minimum. 

Should the input capacitor reach 
maximum capacitance, Collins instructs 
the user to add in parallel one or both of 
the 500-pf fixed capacitors. IfunitySWR 
still cannot be attained, it instructs to 
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remove the SERIES terminal from ground 
and connect the antenna to it instead, 
which forms an L-network. The 
assumption is that the antenna load is of 
higher impedance (longer than a quarter 
wave). The output vacuum variable 
capacitor is then used to cancel greater 
inductive reactance. If maximum 
capacitance is reached when the dial reads 
00, and it’s still impossible to reach unity 
SWR, then the tuner is returned to the pi 
configuration, and the SERIES terminal 
is connected to ground. 

The “instruction sheet” states that if a 
satisfactory SWR cannot be attained with 
any of these combinations, the antenna 
impedance is probably beyond the range 
enitmwe ne0S- 14 iThe Collins: sheet 
maintains, however, that the 180S-1 
“should handle almost any reasonable 
antenna with the exception of very short 
antennas at low frequencies.” 
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Doctor Robert E. Grinder (K7AK), of 
Paradise Valley, Arizona, passed away on 
August 14, 2012 at his summer home in 
Maine. He was 83. He is survived by his 
wife Alison, to whom he was married for 
54 years, his sons Jonathan and Timothy, 
his daughter Elisabeth, and six 
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grandchildren. 

Dr. Grinder was born in Rockford, 
Illinois, in 1929, and moved to Pasadena, 
California, in the 1930s. A navy veteran, 
he received a bachelor’s degree from the 
University of California, Berkeley, a 
graduate degree from Boston University, 
and an Ed.D. from Harvard University. 

He began his teaching career at the 
University of Hawaii, Hilo campus and 
then served as Professor of Educational 
Psychology at the University of 
Wisconsin, Madison. His career 
continued as Dean of the College of 
Education at the University of Maine. In 
1973 he was appointed Professor of 
Education and Associate Dean of 
Education at Arizona State University. 
He concluded his career as Director of 
the Center for Adolescent Research, 
Evaluation and Services at A.S.U. 

Dr. Grinder received numerous 
distinctions and honors including 
National Program Chair for the American 
Educational Research Association Annual 
Conference and Chairman of the 
Publications Committee. He served the 
American Psychological Association as 
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President of Division 15 (Educational 
Psychology) and as a Fellow of Division 
7 (Developmental Psychology). Professor 
Grinder was also awarded a visiting 
Fulbright Scholarship at Federal 
University, Rio Grande, Du So, Brazil, 
inIS/* 

Dr. Grinder also made significant 
contributions to the advancement of 
teaching research and scholarship in 
educational psychology with numerous 
scholarly articles, ostudsesjmfiamd 
publications exploring the history of 
psychology and human development, 
with emphasis on the study of adolescent 
development. He authored several books, 
including A History of Genetic Psychology, 
Studies in Adolescence (Ed.), anda seminal 
textbook on adolescent development, 
Adolescence, published in 1978. His 
countless scholarly articles were published 
in journals including Review of 
Educational Research, Human 
Development, Educational Psychologist, 
Child Development, and many others. 

A licensed radio amateur for more than 
50 years, Bob’s early call, K7AK, was a 
source of great pride. He was an avid 
radio operator, historian, and collector 
and restorer of vintage radios. He 
regularly contributed to magazines such 
as Electric Radio and QST and was 
regarded by radio friends and colleagues 
as one of the foremost experts in the 
history and development of amateur radio 
and radio technology. Dr. Grinder 
authored the highly regarded resource 
for radio collectors, The Radio Collector's 
Directory and Price Guide. 

Other interests included showing and 
driving his beloved 1968 Triumph 
TR250 and 1953 MGTD in rallies in 


Arizona and Maine. 
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Adventures with the BC-610 


By Ken Gordon, W7EKB 
226 N. Washington Street 
Moscow, ID 83843 
kgordon2006@frontier.com 


My first experience with a BC-610 was 
in 1960, when I was 24 and attending 
Montana State University. My major at 
that time was math and physics. I was 
also somewhat active in the local 
University ham club, W7YB (Yogi Bear). 
One of the student members of that club 
had just been given a BC-610, I don’t 
remember which model, but | think it 
was an E-model. It didn’t work, and the 
owner asked my roommate and me if we 
thought we could get it working. He had 
a manual for it, but we didn’t have any 
place to work on it. We managed to 
finagle a janitor into letting us use the 
freight elevator one night to haul the 
‘610 up to the owner’s dorm room. As | 
remember, it was on the second floor, 
although it may have been on the third 
floor. After all, this was 52 years ago. In 
any case, we all got together one night 
and started to work on the ‘610. We 
thought we had everything pretty well 
sorted out, and fired it up. When we 
operated the HV switch, the breakers 
that fed that entire floor of the dorm 
tripped since we had a dead short in the 
HV circuit somewhere and hadn’t yet 
found it. Eventually, the maintenance 
crew came down to the dorm and 
reactivated the breakers. Of course, no 
one knew how the breakers could possibly 
have tripped. 

We finally got everything sorted out to 
our satisfaction, and tried to fire it up on 
CW. At that time, our only antenna was 
some sort of military whip antenna about 
12 feet long. This was not the usual 30 
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foot whip that was normally used with 
the SCR-399 truck-mounted unit, but a 
much smaller one, which I think had 
been originally used with some sort of 
portable or even a back-pack rig. To 
insulate the antenna from both unwary 
fingers and from nearby metal objects, 
we stuck the “fat” end of the whip into 
the thumb hole of one of the fellows’ 
bowling ball, and leaned the combination 
out of the dorm room window. We used 
a short piece of wire to connect that 
directly to the BC-610’s output 
connector. We had no form of antenna 
coupler at all. We managed to get the 
transmitter loaded up into this...thing...in 
the “TUNE” condition, but when we 
switched to “OPERATE” and pressed 
the key, there was immediately a very 
loud scream of sheer terror from the 
room just above ours, and the bowling- 
ball started to smoke! Needless to say, we 
un-keyed rather quickly. 

Very shortly thereafter, a young man 
banged on our door. He was pale and 
stammered out something about a UFO. 
Apparently, when we had keyed the rig, 
there appeared a very large ball of corona 
at the tip of our “whip” which was almost 
exactly in the center of his window. He 
had happened to be looking out the 
window at that precise moment and had 
not seen the whip. It was a very dark 
night, and this made it even more awe 
inspiring. We managed to calm him 
down, and he went back to his own 
room. By then, it was very obvious that 
our bowling ball whip antenna was not 
going to cut it. The bowling ball stunk so 
badly that for the rest of the semester, the 
owner had to leave it out in the hall, and 
couldn’t bring it into his room. 

We then measured the distance 
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between our dorm and the adjacent one. 
This turned out to be only a little longer 
than the length required for a 66-foot- 
long end-fed wire, and since we were on 
anapper-; loor) we \iigured, tus 
combination might make a decent 
antenna. So, we made one out of #36 
black-enameled wire, insulated at both 
ends with two small polystyrene rods 
about 2 inches long. You couldn’t see the 
antenna when you were over 5 feet away 
from it, even if you knew it was there. 

This combination worked quite well, 
overall, and we worked a lot of DX on 20 
meters CW, some on 40 meters, and 
even some on 80 meters. Very early one 
morning, however, I woke up and looked 
out the window to see that the #36 wire 
was now about 12-inch in diameter from 
a frost build-up overnight. Before anyone 
could see it, I simply snapped the wire 
and let it fall. We put it back up later and 
continued to operate. 

One thing we either forgot about or 
weren t aware of was that the relay that is 
supposed to short out the modulation 
transformer secondary when in CW 
wasn't working. Therefore, the inductive 
“kick” from that transformer was causing 
really tremendous clicks. Only one or 
two hams even mentioned it to us, and at 
that point we didn’t know enough to fix 
It. 

Eventually, the semester ended and 
the owner of the equipment took it all 
back home to Billings, Montana. I cannot 
remember what we used for a receiver 
then. 

My next adventure with the BC-610 
was when I was in Air Force MARS in the 
late 1960s. I had been given a very well 
used BC-610E model by the Air Force. It 
didn’t work and was missing most of its 
tubes. However, the package did include 
several tuning units and plate coils, and 
the transmitter was substantially 
complete. Among other things, the final 
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amp (a 250TH), an RF plate choke and 
a paralleled resistor (that were mounted 
under the phenolic board where the plate- 
coil socket was mounted) were both burnt 
up. I replaced those and did some other 
maintenance and repair on the 
transmitter. Since I didn’t have any 
250THs, although I did have some 
reactivated 304TLs, I begged a 304TL 
socket from one of my Elmers and 
mounted that and one of the tubes in the 
transmitter. 

I had an idea that this combination 
might make a very effective linear amp 
for Air Force MARS ‘phone patching 
into South East Asia, Vietnam, Thailand, 
and other places in action then, and this 
was something I really wanted to do. At 
that time, I knew very little about linear 
amplifiers and the tubes that would be 
most appropriate for that service, but I 
knew that I should use Class B for both 
the most efficient amplifier and one that 
would provide adequate linearity. The 
304TL, of course, is not particularly well- 
suited for linear amp service, especially 
in single-tube Class-B operation, but that 
is what I chose to use since that was what 
I had. At the same time I began my 
project, Bob Preston (W7DPG), a fellow 
MARS member who was only a few years 
older than I, also conceived the same 
idea. He had also been issued a BC-6101 
model, which was in better condition 
than my —E model. He called me over to 
his shack one afternoon, and we two 
lifted the BC-610 out of the back of his 
pickup and carried it, bodily, into his 
shack, where we very gently set it on the 
floor. I didn’t learn until much later that 
the BC-610 weighed around 400 pounds. 
It didn’t seem. thatjpheavyaene 
me...then...but I sure as heck wouldn’t 
even attempt that now. 

So, Bob and I began work on our two 
amplifiers alternately. I would go to his 
shack and work with him on his, then he 
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would come to my shack to help me with 
my amp. When I had first gotten my ‘610 
operating in its original (except for the 
final amp tube) condition, I had 
discovered that most of the TVI, which 
came from those rigs, was centered in the 
paralleled 807’s driver stage. I also 
believed at the time that I would have to 
drive the grids of the 807s with my SB- 
100 in order to get enough drive to the 
final amp. However, after we discovered 
that the 807 stage was the primary source 
of TVI, we decided to try to drive the 
grids of the 304TL more directly. We 
wound two or three turns of insulated 
hookup wire around the 807 plate coil 
inside the tuning unit and connected the 
ends to two unused pins on the tuning- 
unit connector, then connected a piece 
of RG-58 to the unused appropriate pins 
on the three-position band switch, and 
connected the other end of the coax to an 
SO-239 mounted on the back panel of 
the BC- 610. We had also replaced the 
866 mercury-vapor rectifiers with 3B28s, 
since we had experienced several flash- 
overs from the 866s, which blew fuses. 
The 3B28s were a direct substitution and 
never, ever failed. 

We weren’t planning on ever using the 
AM function of the ‘610s, since, first of 
all, neither one of us had the required 
external BC-614 audio/control deck, and 
secondly, Air Force MARS used only 
SSB at that point. So, we disconnected 
the front-panel-mounted adjustable grid- 
bias circuit from the 100TH modulator 
tubes and rewired that to provide 
adjustable bias for the 304TL final amp. 
We set the bias for what the RCA 
transmitting tube manuals called 
“projected Class B cutoff.” This was an 
idle current of about 50 mA when plate 
voltage was 3 kV. We also changed the 
original neutralizing capacitor for one 
rated at higher capacitance, since the 
304TL required more capacitance in the 
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neutralizing circuit to achieve proper 
neutralization. And we adjusted the shunt 
resistor for the PA plate current meter so 
that it read 0 to 1 amp, full-scale, instead 
of 0 to 500 mA. 

At this point, we tried the amps out by 
driving them with our exciters. Mine was 
an SB-100 that I had modified to meet 
SB-101 specs, plus I modified the 
heterodyne oscillator circuit so I could 
plug in other crystals to cover other 
ranges. With the proper heterodyne 
oscillator crystals, I could tune the SB- 
101.5 up on two other 500 kHz ranges: 
13 set t4. O° Miiz;and! 14:5te’ 15.0 
MHz. We did all of our phone patching 
in the 14.5 to 15.0 MHz range. Bob’s 
exciter at that time was a Yaesu FT-DX- 
560. Bob had considerable trouble with 
that transceiver, so he very quickly 
changed to a Collins KWM-2A. 

We soon discovered that the increase 
in bias voltage due to grid-cathode 
rectification of the driving signal 
(excitation-bias) was not only changing 
the operating point well into the Class-C 
region, but this then reduced our power 
output very drastically. So, we then 
installed a shunt regulator, which used 
an 811A tube. The circuit, shown in 
figure 1, was one I “stole” from the 
Wilcox 96A transmitter, which used a 
pair of 450TLs. This circuit solved our 
problem. With 100 watts of drive, we 
could load the 304TLs to 1 amp at 3 kV, 
or 3-kW input. The 4 plates in the 
304TLs turned hot yellow on key-down, 
and we could see the shadow of the grids 
in the plates, but the tubes never failed 
during the time we used our modified 
BC-610 “linear” amplifiers. In SSB use, 
the plates turned bright orange, which 
according to the tube manual was correct. 
We didn’t realize at the time that we were 
severely over-driving the tube, and were 
probably transmitting a lot of IMD, but 


since we were well away from the nearest 
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Figure 1: BC-610 Bias Regulator 


ham band, we never heard anything from 
anyone about it. The folks on the 
Vietnam-end appreciated us very much 
and told us so repeatedly. Air Force MARS 
stations could run as much power as they 
needed to get through at that time. One 
military MARS station at McChord Air 
Base in Washington state ran 25-kW 
output, 12.5 kW to each of a pair of log 
periodic antennas. They were using a 
single Collins KWM-2A to drive a pair of 
Collins amplifiers. We used our systems 
to run phone patches into SEA for some 
time. I used mine for about a year, and 
earned a commendation from General 
Creighton Abrams, as did Bob. 

Finally, during a wind storm, one of 
my guy anchors broke and dumped my 
100 foot crank-up tower and my Hygain 
TH-3 in the back yard, and I was off the 
air, as I could not afford to replace those 
at that time in my life. Bob eventually 
bought two Henry 3K amps and another 
KWM-2A and became a gateway station 
for AF MARS. He eventually completed 
over 10,000 phone patches. 

We both found the BC-610s to be 
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very, very robust and very, very reliable. 
Neither one of us ever had any failures 
with them. They were too large for what 
they were—but that was common for the 
age in that they were designed by 
Hallicrafters. And they were “clunky” 
and somewhat “messy,” or “fiddley” to 
use. They were most certainly not “plug 
and play” but they sure worked! I did use 
my BC-610 subsequently as my main 
station amp for CW, SSB, and RTTY for 
Several’ years, especially fou ure 
handling. For RTTY, I drove it with a 
system that began with a Heathkit VF-1, 
to which I had added a “shift-pot” FSK 
circuit. This drove my beefed up Heathkit 
DX-35, which was my first transmitter 
when I was licensed in 1956, and the 
DX-35 then drove the BC-610 to about 
1-kW input. The TTY gear was all the 
mechanical stuff: Model 14 typing reperf, 
model 15 page printer, model 19, etc. I 
loved the sound and smell of it when it 
was in full swing. 


As they say, “Those were the days.” 
ER 
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The First FM Tuner for Automobiles 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Lincoln Offered an FM Tuner 
Starting in 1958 

Lincoln was, as far as I can determine, 
the first USA car company to offer 
reception of FM radio programs and 
stations in their cars in 1958; they did it 
with a separate FM tuner that played 
through the standard AM radio. This was 
not well promoted; it is not mentioned in 
any of the sales brochures that I have for 
my 1960 Lincoln or any of the 1958 or 
1959 sales catalogs I have looked at. The 
FM tuner was the 
transmission hump of the 1958, 1959, 
and 1960 Lincoln cars; it played through 
the AM radio using the audio amplifier, 


mounted on 


speakers, and volume and tone controls 
on the AM radio. The FM tuner had an 
AM-FM selector on it to enable the front 
end of the AM radio or the FM tuner to 
be selected and a tuning control to select 
the station; there are no push buttons to 
store the tuning of stations on the FM 
tuner. The radios that covered both AM 
and FM became available in the early 
1960s. Much to my surprise, the 1957- 
1958 Cadillac Eldorado Brougham did 
not have any FM radio availability; the 
car did have just about every feature you 
can imagine that was available by 1965 
except an FM radio or tuner. 

The FM tuner was built by Bendix 
Radio Division of Bendix Aviation 
Corporation. It was known as model 
88BH and FFC-15491-B. It has eight 
tubes that use 90 VDC on the plates and 
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a single transistor inverter to make the 
high voltage from 12 VDC. The single 
transistor supply replaces a vibrator, 
which could have been used to make the 
high voltage. The transistor was much 
more modern and efficient. The use of 
fairly normal plate supply voltages makes 
for better sensitivity and a lower noise 
figure than would be possible with tubes 
already designed for 12 volts on the plates. 

The circuitry of the FM tuner is very 
conventional; the unit only draws a couple 
of amps from the car’s 12-volt electrical 
system. There actually were 12 VDC 
heater and plate tubes for frequencies as 
high as FM broadcast from 88 to 108 
MHz; I havea Gonset FM tuner designed 
to be put in front of an AM car radio. 
The Gonset tuner uses 12-volt heater 
and plate tubes rather than using normal 
tubes and has a way to make high voltage. 
It has a switch to move the antenna to the 
FM tuner input or the AM radio input. 
The audio output of the FM tuner goes 
to a single tube AM transmitter that 
broadcasts the FM signal into the host 
AM radio; the AM radio must be tuned 
to the right point to receive the signal 
from the FM tuner. 

The FM tuner shared the standard 
Lincoln car antenna with the AM radio. 
A device that went between the antenna 
cable from the rear of the car and the AM 
radio used a fairly small value capacitor 
to pick off the high frequency FM signals 
(88 to 108 MHz) from the antenna and 
a series self-resonant choke was used after 
the FM pick-off, in series with the feed to 
the AM radio, to prevent the AM radio 
from pulling in and weakening the FM 


signals. This device has an antenna jack 
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and a plug to go into the AM radio. 
There is a cable that plugs into the back 
of the AM radio; it contains a shielded 
wire to bring the AM radio audio signal 
to the AM-FM switch on the tuner anda 
second shielded wire to bring the selected 
audio signal from the AM-FM switch on 
the tuner to the volume and tone controls 
on the AM radio in the dash of the car. 
Thus, the owner of the car has controls in 
two locations to select and set the radio 
reception desired. 

First, the AM-FM selector switch on 
the tuner is used to pick AM or FM 
reception. The desired station is tuned in 
on either the AM radio or the FM tuner. 
The desired volume and tone are set via 
the controls on the AM radio. Either the 
FM tuner or the AM radio plays out of 
the speakers in the car just as the AM 
radio always did. 

Popularity of FM radio in cars did not 
begin to grow until the middle of the 
1960s; by the mid-1960s, all car brands 
offered AM-FM radios with integrated 
FM reception capability. The Ford FM 
tuner of 1958-1960 is the only separate 
FM tuner supplied by a car manufacturer 
that I am aware of. It is the start of FM 
radio capability in cars. 

I believe Lincoln and Ford scooped 
Cadillac and GM by about five years 
with the ability to receive FM radio. I 
think the 1963 Cadillac is the first GM 
car with FM radio capability. Ford offered 
the FM tuner on some other cars than the 
Lincoln; I believe I have seen this tuner 
installed in a Ford Fairlane Skyliner 
retractable hardtop for 1959. I do not 
know when—and on what—cars the FM 
tuner was offered on other than the 
Lincolns. 

The circuit of the FM tuner is not in 
the Lincoln service manuals for 1958, 
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1959, and [960, but the jacks tora to 
plug into the AM radio are shown in the 
repair data for the AM radio. The FM 
tuner is shown in the Howard W. Sams 
Photofact series of repair documents for 
consumer equipment that were popularly 
used by electronic service professionals 
in the 1940s to the 1980s. It is in set 18, 
folder number 8; these documents are 
still available today. It is not in the 
separate Howard W. Sams books about 
car radios, as Sams was still including car 
radio folders in the standard sets of 
Photofacts as of 10-1958, when the FM 
tuner was included in their publications. 
Overall, the 1958 tov l960ggiant 
Lincolns could be bought with many 
options to make Ford the technology 
leader at the time. These cars (Lincoln) 
could be optioned with FM radio 
reception, cruise control, automatic 
chassis lubrication, automatic headlight 
dimmer, and air conditioning as well as 
power windows, power seats, and power 
door locks plus a roll down rear window. 
They were certainly keeping pace with 
GM and Chrysler on all the other 
convenience accessories. GM had air 
suspension available on the Eldorado 
Brougham in 1957 and in nearly all lines 
in 1958; Lincoln and Ford wisely decided 
not to offer air suspension, although they 
did consider it and completed a lot of 
development work. Ford was concerned 
about the reliability of the air suspension 
system; this turned out to be a reasonable 
concern, as the system proved to be a 
frequent trouble spot on GM cars. 


ER 
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“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 


covers.” 
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Ron Pollack (K2RP) is the author of this month’s article on the Hammarlund HC- 
10 receiving converter. Ron is standing beside some of the receivers in his 
Hammarlund collection. On top, left-to-right, is a HQ-120 and HQ-129-X. On 
the bottom row, left-to-right, we see his HQ-140X and the uncommon HQ-150. 
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Page 46, 2 Photos: Skip Magnuson, W7WGM, attended the Spokane Sept. 22, 
2012, Hamfest and ARRL Washington State Convention held at University High 
School. The hamfest is held each September at the high school and the turnout this 
year was about average and draws from eastern Washington and Idaho. Skip says 
that he saw a few Canadian license plates in the parking lot this time! 


 OLLIETRON _f 


MODEL A 


& ANTENNA @ 


Above is a photo of Ollie Steiner’s (W2QXR) pride and joy - the Ollietron Model 
A transmitter. As Ollie says, “... This is a 10 watts out CW transmitter which I built 
1940s style in the 1988. It started out as a 6F6 into a 6L6, but over the years I have 
added various features: provision for external VFO or xtal, a new oscillator circuit 
using a 6AG7, tuned oscillator plate (instead of the Pierce circuit of the initial 
version) - allowing frequency multiplication in the oscillator and straight through 
final amp, drive control on the oscillator screen, and most importantly - a green 
eye (GE5) output indicator! I’ve had a romantic feeling toward electron ray tubes 
since my early childhood when I was entranced listening to the bass tones of “The 
Lone Ranger” on a wooden floor console radio, smelling the wonderful fragrance 
of tube heated dust and looking up at the radio’s green eye. If I were dictator of 
the world my first act in office would be to make a ruling that every electrical 
appliance, even toasters and refrigerators, must have a green eye! I use the 
Ollietron very often to this day and have had many enjoyable QSOs and lots of fun 
adding the modifications over the years. With its orange illuminated meter face, 
blue high voltage indicator light, and green eye on the front panel, along with the 
warm glowing tubes inside, it offers me an aesthetic experience which my modern 
transceiver can’t match.” 


ER 
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AM Cariee Net: ou day m morn nings, 30 M nee 3835 Ea Qs 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mec daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSK: N8ECR 
MOKAM AWM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 ke, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) 1st Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (WGOM) 4th Wed, Vic (KGIC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 
(VA3ORP). 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


| 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) | 


Telephone: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Collins 212B-2 broadcast 
console, working with power supply and 
auxiliary patch bay, $3800; Marconi CSR 
5A communications receiver, VGC, $450; 
National HRO 50T VGC w/6 coils, $350; 
National HRO 60R (large package) VCG; 
Hallicrafters SX-28A, GC, needs 
recapping, $300; RCA CR-88 receiver, 
VGC. Will consider trades for modern 
gear. WANTED Schematic for 1934 
Western Electric 15A police transmitter. 
Gary, K6GLH, 209-286-0931. or 
k6glh @ volcano.net 
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FOR SALE: Hallicrafters S-1 receiver, the 
First Hallicrafters, All Original, Excellent, 
Email for Photos, asking $3500.00. John 
Dilks, K2TQN, 125 Warf Road, Egg Harbor 
Twp., NJ 08234, oldradio@comcast.net 
609-927-3873 


FOR SALE Drake TR-4C/AC-4/MS-4 fully 
reconditioned, with rebuilt AC-4 $850 
shipped in 48 states. Ken, K8JYG, 440- 
257-9587 kennethartim @ att.net 


FREE: WWIl-era US Navy DC generator, 
CBF-21263A. Pick up only. Bill Swiger, 
304-842-4635 


FOR SALE: German Receivers, Large 
and Small, Table Models, Large Consoles, 
Also a RCA INT 1 Made by Grundig for 
RCA for American Market. Call Howard, 
301-320-3028 


FOR SALE: HV Rectifier tubes: 4B32 $10. 
5544 $40. Filament test OK. Plus Postage. 
N4GL, sjotrollet@ yahoo.com 
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Direct-Digital VFO Kits with Companion Amplifier for Tube Rigs! 
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T-60, Valiant 1, Adventurer, Challenger, Eico and many other tube rigs. 
¢ VFO Based on May 2008 QEX and June 2011 CQ articles 
e All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 
and Transmit Offset 
¢ Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 
Noise 
¢ Flash Memory Storage for Frequency Configurations 
¢ Demonstrated at Dayton and Boxboro 2012! 
See www. WA1FFL.com for articles, ordering and technical information 
James D. Hagerty, WAIFFL 
Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
401-624-4739 j.hagerty@att.net 


w ys 
FOR SALE: 1938 Zenith floor console Babits, W7HDL, 167 Highway 93 South, 
radio, Model 125265, Long Distance Salmon, Idaho 83467 


Radio. Complete in good condition, Radio gbabits @ custertel.net 
needs work, good restoration project. $300 FOR SALE: Johnson 500 completely 


DPC O NARS WANE aD Sea ao ate restored, new face, power supply and RF 
wildbillKOIKP @ aol.com. deck cases repainted, just beautiful. 
FOR SALE: NC-240D with speaker; three $6,000 Chuck Hurley, K1TLI, 508-965- 
HRO seniors; HRO-5RA1, priced 7400 

reasonably, email for details. George 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


= PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
j= e-mail: sales@inrad.net web: www.inrad.net 


international radio 
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FOR SALE: Rare 64 tube, dual Wadley 
Loop, synthesized National WRR-2 
receiver. Hallicrafters SX-62 with big 10- 
inch 600-ohm Hallicrafters speaker. Also 
Hallicrafters SX-71. Both Hallicrafters have 
been restored and are in perfect condition. 
Chuck Felton, KD@ZS, Felton Electronic 
Design, 1115 S. Greeley Hwy, Cheyenne, 
WY 82007. 307-634-5858 email: 
feltondesign @ yahoo.com 


FOR SALE: Hammarlund HQ-180A, same 
receiver as described in my recent ER 
articles, $550 + shipping. Tektronix 7L5 
spectrum analyzer w/tracking generator, 
no vertical deflection, free for shipping 
cost. Knight KG-635 5” Scope, brighttrace, 
good foundation for monitor scope, $15 + 
shipping. Ray at ER, 720-924-0171, 
Ray @ERmag.com 


FOR SALE/TRADE: Heathkit and 
KnightKit manuals; Magazines: “CQ” 1945- 
2006, “73” 1960-2003, Ham Radio 1968- 
1987; Handbooks: ARRL, RSGB, Editor’s 
and Engineers. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q@juno.com 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 

Cushman Monitors, HP-410C, HP-410B, 

Logimetrics and AUL Industries RF Signal 

Generators. Service—Sales—Parts, http:/ 

/www.kiss-electronics.com, W/7DUZ 
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FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 
willlamperrycompany @insightbb.com 
502-893-8724, FAX: 502-893-9220 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KDOZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 
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and are available in three versions: 


guarantee. 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Po: Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 

QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio |“. 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ..........ccscee ] 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 
VAC) ciiiivcecantnawtecetss cocaeetsecaccesses spetieanenen oxo 
Shipping, each limiter ................cscccseseeees 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 
720-924-0171 


Radio Repair. Tom Senne, AC8DA, 937- 


258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~wZ7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA 988837, 
w/avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


http:// 
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Estes Auctions 


s Specializing in Vintage Radios 
) Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @® Toll Free: 888-769-4992 @ Fax: 330-769-4116 
--www.estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 

SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Junker Invader 200, need it to 
have a good front panel. Dennis Jones, 
K6RCL, 805-450-0383 


WANTED: WWII Japanese military 
transmitters, receivers, accessories. Any 
shape or form. Also, related documents 
and data. Contact ah6cy @arrl.net or 415- 
713-0369 


WANTED: Clegg All Bander HF Converter/ 
Spkr for Interceptor receiver. Larry, 
W6WUH, 707-874-1000, 
CaptL @ Sonic.net 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


WANTED: New or used 211, 211D/E 
VT 4042425 845.212, T2AX/. sob: 
6SN7 Gite eAG. 7 245.7" 345 5UCG, 
5AR4,6550, EL34, KT66, KT77, KT88, 
300A/B, 350B, 274A/B, most tubes by 
Western Electric. A. R. OConnell 55 Indian 
HL, Florence, MA 01062 413-212-6734 


WANTED: All Vintage Hi-Fi Speakers by 
Jensen, Altec, Tannoy, Lansing, 
Motiograph, JBL, Stephens, Tru-Sonic, 
Goodmans, EV, RCA, Western Electric, 
Electrical Research, Vitavox. Quad. 
Working or not. A. R. OConnell 55 Indian 
HL, Florence, MA 01062 413-212-6734 


WANTED: Tube Hi-Fi Amplifiers & 
Equipment by Altec, Scott, Dynaco, Eico, 
Fisher, IPC, Harman Kardon, Leak, 
Marantz, Mcintosh, Pilot, RCA, Scott, 
Thordarson, UTC, Western Electric. Not 
working ok. A. R. OConnell 55 Indian HL, 
Florence, MA 01062 413-212-6734 


WANTED: R-1051B—Who fixes them? 
Rick Sitz, 5210 14th St W #57, Bradenton, 
FL 34207 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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WANTED: Hallicrafters S-82. Nearly deaf, 
write card with phone number. Jim 
Eberwine, W4APV, 8118 37th Ave N, St 
Petersburg, FL 33710 


WANTED: Radio operator’s typewriter (a 
“mill”), need working condition but 
appearance not important. Harry, 
WA1GXC, 401-789-4378 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK 
agwnorden @ aol.co.uk 


SG14 35F, 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS.... ccs $22.00 
Or on the Internet: 
www.ERmag.com 
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ELECTRONIC SPECIALTY PRODUCTS 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


ei §=§©6RECEIVER PRE-AMPS 

a5 : =") TO STAGE EXTERNAL 
Se )=6ANTENNAMOUNTED 

ee §6=6INSIDE VINTAGE RCVRS 


_ S SINGLE § SIDEBAND ADAPTER no PD-2 SSB ADAPTER 
—— a eee §=—6 455 KHz & 500KHz IF 
AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 


equipment, connectors, accessories, 
cables, etc. Any condition, single items to 


many OK. Mark, WOPXM, 


Antique Radio’s Largest Monthly mmckeown @tde.com 303-278-3908 
Magazine — 4,000 Subscribers! WANTED: Early RCA electron 
Classifieds - Ads for Parts & Services microscope, finder’s fee paid. Alan Weiner, 
Articles - Auction Prices 207-286-5483 WBCQ@wbcq.com 
Meet & Flea Market Info. 
Radios, Ham Equip, Telegraph, Hi-Fi WANTED: Hallicrafters DD-1 receiver 
TV, Books, Art Deco, 40s & 50s Radios audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
U.S. Rates: 1 year RodPerala@aol.com, 303-324-2725 
$36 ($48 by 1st Class) 
WANTED: Hammarlund R-620 JAN 
A.R.C., PO Box 1558 version of SP-600JX28 receiver. 413-527- 
Port Washington, NY 11050 4301 George, K1ANX @charter.net 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com WANTED: Meter for parts from a Hickok 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 6000A tube tester. Walter lacobelli 2147 


Harmon St Ridgewood Queens, NY 11385 
718-456-1988 
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The R390A is sos ya magnificen pate si 
freed from military contract const ints and\o 


finishes the job. 
differen 


controlis aes pied bo { 


§ of electronics and mecha cal d | 


oltage distribution, staggered AG 


For mpre ° details, yh at pring calle ‘chu ck Felton KDO 


Fora et drive e come to: 


1115 South Greeley ad 
Cheyenne, Wyoming 82007 
By appointment only mS) 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
Slug. 209-522-5580 Les, W6LHQ 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 


milspec39@@aol.com 
*Sinces1 985" 
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email: feltondesign@ yahoo.com 
web site: www.feltondesign.com 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 
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WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 


Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that can minimize 
adjacent-channel interference. Unlike many 
others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 
kHz stage in your receiver. Buffer amp or 
converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


SE-3 Mk IV: $695.00 
Rack version: add $49.00 
Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
303-722-2257 


rob@sherweng.com 


www.sherweng.com 


antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


Awa) 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
® awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Electric Radio #283 


December 2012 SF. 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ pane. Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


year limited warranty. 


540-286-0176 


Call Today! 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finders fee. Don 


Barsema, KC8WBN, 


donaldbarsema @ att.net 
WANTED: Military radios vintage, 1952 


and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


Sayreville, NJ 08872. 732-238-8964 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 


Series | * Disk 1 
R.L. Drake Co. 


modifications by Sherwood Engineering, 
and others. 
Now all of your Drake service 


information can be in one place and you 
wont have to worry about not having a 
manual when a new piece of equipment 


Hske echt teoie® enters the shack. 
Performance will vary “ 
depending on speed of 


the computer. 


These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Extra nice Hallicrafters SX-25 
receiver. Frank, lawweek @ earthlink.net 


WANTED: LS-7 speaker, appearance not 
important, speaker must be operable and 
in good condition. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612 after 6 
PM EST 


WANTED Meter cover or complete meter 
for SX-100. The meter from an SX-96 or 
SX-99 will also fit. Call evenings at 607- 
754-2848 before 8PM eastern time. Leave 
message and | will return your call, or 
email wa2ejt59 @ stny.rr.com Thank You, 
Joe Long, WA2EJT 


WANTED: Nice Astatic D-104 mic in good 
original working condition. Frank, AD@DV, 
Denver, CO, 303-948-9183 


FOR SALE: SBE model SB-33 80/40/20/ 
15 meter sideband only 50 watt transceiver 
with Collins 2.1 filter and built in power 
supply. $140 plus shipping. Works well 
with 8.0 cosmetics. Ken, K8TFD, 734- 
564-0316 ken.sands @cavtel.net 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 

2 hours, $89.95 

1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 

2 hours, $89.95 

7 hours, $109.95 
2 hours, $49.95 

4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 


quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 


ersearch. html 


Single Issues: $3.85 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

For a postpaid 29-page printed back issue index, please send $3. 


Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 


Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 


$5.75 S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advenrtiSing.------------------------------------------ 222-20 -- 2 nanan nanan nnn nnn nn en nnn n nnn nn nnn nnnnnn nnn $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 


until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employeés.------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


NEW! Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his ca- 


reer as an airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial 
airline! 14 chapters and many Vintage PNOtOS acs esigaricacs aunties geaseaue see seatetassceeacatencs sa ctaeqemeunanele keene eee $8.60 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


colfecrma meld. Written by Lindsay Sterling---2-2-----2- so sess A senna eek 


ee eee Na ct ere $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KI@PF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------ 2-22-2022 n enna nn nn nen nn nen eee $24.95 - 10% - $22.25 


NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics! ----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------------- 
a ettneteieteteateteiateatmiteieainatetateateiairatesteateeienteatenteatmatn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


AdVEMISEMENIS. ------------------------------ oon nn nnn nn ene en nee cere nen en nn ennnnnnsenennnenenacennes $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE, --------n-n onan nen nnn nnn nnn enon nnn nnn nnn nnn nnn nn nnn nn enn n nen nen nn nen en nnn nenenne nen ennennnen macenennnnnnn= $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wanna nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nn nnn nn nnn nnn nnn nnn nn nnn nn nnn nn nnn nn nen nnn nn nanan $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------..................cr eter erent etree nner n cece reece ennn ee $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------22 222 -------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
won nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nanan nan nnne $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshilp.--------------------------------------------- 2-22-2202 222 22222 2= $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer’s Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 

Set of 15: $17.25 + $9.95 S&H 

Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


¢ Your Resource for * * Collins Radio * * 
==> ie=— ES 
BEL 

¢ Offering Unparalleled Free as wellas.. 

¢ Exciting Member Benefits 

¢ World Class Signal Magazine 

¢ Visit at collinsradio.org & join the fun 

° Come see what the excitement is about 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 


Please visit our web page, http:// 


www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


L LINE 4 
eke 
AM 


me 
VO AMPS. 5 


< at our special introductory price and make 
he pARER Ue, 8S yout 100V look as great as it sounds! 
iii Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


SURVIVING | Surviving Technology 
TECHNOLOGY | By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you | 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 

< fe forward, stoutly built, and Bruce pro- 
: 1 \ - vides all the details to successfully build 
fF :):10(@) AV N(e)-VNxpisyeyey your own based on his 60 years experi- 


rg AG ence: 
B- 3¥ 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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W7FG Vi . te g _ 119 E. George St 


7 ep t+ p ;)| Batesville, IN 47006 


Order on-line at: 


We are your l-stop source 
www.w/fg.com ‘s P 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


(812) 932-3417 PayPalk 
800-807-6146 US only x 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales Plug-In Coil Forms 


New-Manufacture 
plugin coil forms on 
A quality digital a 8-pin octal base, 
frequency readout for hs review In 3-09 
vintage equipment! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 


The perfect finishing touch for Digital Display 
your homebrew projects, 
available in 6:1, 7:1, and 8:1 
ratios! 
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_ Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or _  leditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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